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Let THEIR warehouses be your warehouses 
— with real savings to you in reduced 
inventory and space and handling costs. 
You can also count on them for accurate 
cutting, shearing and trimming to specifi- 
cations. IN appiTion, these distributors 
have Avcan-trained representatives fully 
qualified to give expert advice on all uses 
of aluminum and aluminum alloys. Back 
of them, Atcan “know-how” is always at 


their service — and yours, 














are ready for immediate delivery 
to you from the warehouses of these 
Alcan distributors: 


ALLOY METAL SALES LIMITED 


Toronto, Montreal and Winnipeg 


DRUMMOND McCALL & CO. LIMITED | 


Quebec, Montreal, Toronto, 
Hamilton, Winnipeg and Vancouver 


WILKINSON COMPANY LIMITED 


Vancouver, Edmonton and Calgary 


ALUMINUM COMPANY OF CANADA, LTD. 


PIPE AND TUBING + ARCHITECTURAL SHAPES 
STRUCTURAL SHAPES + SHEET AND PLATE + ROD AND BAR 
TUBULAR AND FLAT BUS + HEAT EXCHANGER TUBING 
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This month’s cover 


Boldly stretching in a diagonal 
line across the cover is a readily 
recognizable crankshaft. The rest 
of the cover pattern may need 
some explanation. The large 
black circle represents the same 
shaft in section and turns between 
two rectangles of darker brown, 
tipped with black and white flecks. 
The flecked parts are the “throw- 
away” inserts now gaining accep- 
tance in machining. The January 
issue has an article on these in- 
serts. Gerald Bern was the artist. 
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LONG NEEDED nea 


Preparing to test a Company produced rocket-firing intervalometer at —65° F. at 60,000 feet altitude 


Qualification testing # 
for your products ang: 
research problems ti 
current MIL Specs.: #3 


A commercial environmental 
test lab in Canadat 


x 

te 

e low temperature 37 
v3 


e high temperature 


Pod 


One of Canada’s first privately owned and commercially ¢ altitude 


available environmental test laboratories is ready now— 
at your service. It is designed to test components and 
systems to military and commercial specifications. Here 
are two of the many test chambers. The left chamber tests 
at temperatures from —35° F. to 300° F., and at humidities 
from 20% to 98%. The right chamber provides tempera- 
tures from — 100° F. to 300° F., at altitudes from sea level 
to 100,000 feet. If you have a qualification testing problem 
write for information on this new service to Canadian 
industry. Quotations are available on request. 


Canadian Applied Researe 
(formerly PSC Applied Reseg 





e humidity 
e shock 

e vibration 
e salt spray 


1500 O'CONM@M DRIVE 
TORONTO 1ggOfITARIO, CANADA 
RAWKOUTH 5-3371 


"MEMBER: A. V. ROE CANADA LIMITED & HAWKER SIDDELEY GROUP 
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J. Harry DuBois, author of this is- 
sue’s article on ceramoplastics, is 
vice - president, engineering, of the 
Mycalex Corporation of America. 
No stranger to seeing his work on 
John Dennis the printed page, DuBois has author- 
ASSISTANT EDITOR ed, co-authored and edited numer- 
ous technical writings. Educated at 
the University of Minnesota, where 
he took a B.S. in electrical and me- 
chanical engineering, he has a wealth 
of plastics experience gained with 
Arthur R. Joy GE, the Shaw Insulator Company 
BRITISH COLUMBIA EDITOR and Plax Corporation. 


William Morse 
B.Sc., A.F.1.A.S., P.Eng. 
EDITOR 


Anthony Brian 
MONTREAL EDITOR 


Robert A. Metcalfe 
MANITOBA EDITOR 


George McKechnie , 7 go G. G. M. Carr-Harris, P.Eng., wrote 
ADVERTISING REPRESENTATIVE - . : the lead article on marine propellers. 
: Born in Kingston, he received early 
: - education at RMC where, for 13 
Frank Davies ; ; : st years, he taught engineering as a 
a member of the academic (civil) staff. 
Mr. Carr-Harris has a distinguished 
John F. Foy a. a record of service in both world wars. 
CIRCULATION MANAGER : ee He attended Cambridge University 
and the Military College of Science 
in England and studied railway op- 
eration with the Southern Railway 
there. He has a Master’s degree in 
be, mechanical engineering from Cornell 
W. A. Weir Po : Me = University. 
ADVERTISING SERVICE MANAGER 


J. W. Sargent 
MANAGER, ADVERTISING PROMOTION 


Marjorie J. Gibson 
ADVERTISING PRODUCTION 


D. M. Duncan (author of the dust 
collector article) served his appren- 
ticeship as a marine engineer and 
graduated with a B.Sc. in mechanical 
Ronald A. Smith engineering from Glasgow University. 
MANAGER For two years he was technical ed- 
itor of Canadian Machinery and 
George W. Gilmour Manufacturing News. He spent 15 
GROUP MANAGER years with Hespeler Engineering Co. 
INDUSTRIAL PUBLICATIONS and F. F. Barber Machinery Co. and, 
for the past 13 years has been pres- 
ident of the D. M. Duncan Machin- 

aS Sane ery Co. Ltd. (machine tools). 


Murray Mark 
MANAGER, VANCOUVER OFFICE 


DIRECTOR, BUSINESS PUBLICATIONS 





Chances are the industrial 
shoe soling you are looking 
at will wear longer than any 
other soling. Despite its light- 
ness and flexibility, it will 
outwear other materials and 
it has unmatched qualities of 
oil and heat resistance .. . 
because it is made with 
*Polysar Krynac 801. 

This soling is one of a 
growing range of products to 
which the family of Polysar 


Krynacs (‘‘cold’’ nitrile 
rubber) is adding new product 
qualities. 

Polysar Krynac 801, the 
particular rubber used in this 
soling, gives the maker 
easier, safer and more eco- 


nomical processing. It has - 


good moulding qualities and 
exceptional heat and scorch 
resistance. It gives to the 
product outstanding abrasion 
resistance and lightness. 


It is made from 


First in the world to develop 
“cold” butadiene-acrylonitrile 
rubber, Polymer now offers a 
range of four Polysar Krynacs 
for low, medium and maxi- 
mum oil resistance and pro- 
cessing ease. Write now to 
the Sales and Technical 
Service Division, Polymer 
Corporation Limited, Sarnia, 
Ontario, for information on 
the application of Polysar 
Krynacs. 


* Registered trade mark 


.KRYNAC SOl 
Also available: 
KRYNAC 800 
KRYNAC 802 
KRYNAC 803 


" AAS A D ” 
AN AY A 
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A news roundup of items of engineering 
and design interest from the world over 


mournful dirge of the diesel men 


Few fields are more competitive at this moment than the diesel 
engine. This gets emphasis from “London Letter” happily 
crowing the success of the British firm of F. Perkins in landing 
a fat contract from a German manufacturer of self-propelled 
combines. Truly a triumph in the teeth of competition. 

Robin Berens from Perkins’ Toronto office confirmed this. 
“We are all hoping to find more customers in Canada,” he 
said, “but sales would be considerably higher if it hadn’t been 
for the recent tax slapped on diesel fuel in Ontario.” 

Fred Livingston of Russel-Hipwell Engines Ltd. (the Cum- 
mins distributors) was even more outspoken on the tax. “As 
soon as that (the tax) hit we had a lot of cancellations,” con- 
fesses Livingston, “and, of course, nobody wanting to buy new 
equipment. The tax went up from IIc to 13c a gallon on gaso- 
line and from 11c to 20c on diesel fuel — out of all proportion.” 

A fast survey of the diesel field shows a bunch of men 
still hopping mad about the tax (now almost a year old) and 
still working hard to get it repealed. 


You can squeeze yourself a corned beef on rye 


A jet pilot, like the rest of us, must eat. When such a man is 
all tricked out in his pressure suit finery, escape kit, helmet, and 
the rest of an airman’s rig, this everyday pleasure becomes a 
task bristling with difficulties. 

Now, however, there’s hope for the hungry birdman in the 
news that U. S. scientists are developing “food tubes.” Menus 
fit for a dinner at Maxim’s may be dispensed through the face 
mask from something like a toothpaste tube or, in stick form 
from a device like a woman’s lipstick dispenser—twist the 
end and your lunch advances along the tube toward the mouth. 

Yet another idea, but one that precludes aerobatics, is meats 
in the consistency of a chocolate malted that are allowed to 
run through a tube into the pilot’s mouth from a can held 
overhead. 


Wanted: an elusive material. Can you help? 


We are looking for a material which must have these properties; 
it must not deform at temperatures up to 350 F, be resistant 
to calcium chloride and to chromic and sulphuric acids in 
diluted form. Porcelain, which fits the requirements, is ruled 
out on the score that it fractures too easily. 

Any readers with possible solutions will be doing the 
editors a favor by passing their ideas along to Design Engi- 
neering. 


What happened? Where did our inventors go? 


% The Commissioner of Patents tells us that, of the 15,513 
patents issued in Canada in the year ended March, 1957, a 
paltry 4.9% went to Canadians. 

Biggest chunk of patents was snapped up by investors 
south of the border who took 71.1%. European countries took 
12.1% and the U. K. 10.5%—all well ahead of our home- 
grown inventors. 
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. » » maybe there’s new life for them here 


* No sooner had the item on Canada’s inventor-starved situation 
been typed than Design Engineering received wind of a new 
project designed to give homegrown inventors a boost. 

Prime mover in the scheme is a 41-year-old Dane, Poul 
Baumann, a Canadian resident since 1951. 

“IT am an inventor myself,” he told us, “and although I’ve 
made quite a bit of money from my inventions, I’ve had a 
thousand headaches at the same time. Canada has been good 
to me and | think I can make a repayment by letting her 
inventors benefit from my experience. Furthermore, I believe 
there will be considerable unemployment this winter and manu- 
facturers will be looking for good new ideas. I hope to bring 
the manufacturers and idea-men together so both can benefit.” 


A medal is struck for the mechanical engineer 


This magazine recently received the news from EIC that a 
medal had been created “to perpetuate the memory of Robt. 
W. Angus, Hon. MEIC” who was first professor of mechanical 
engineering at the University of Toronto way back at the turn 
of the century. 

The phrasing might mislead a skimming reader into thinking 
the award was named after a leading figure in Canadian 
mechanical engineering, now dead. Professor Angus, on the 
contrary, is very much alive and a spry 84. 

Speaking to Design Engineering he recalled earlier days 
at U of T. “When I graduated in 1896, mechanical engineering 
was just part of an engineering course. I was given the respon- 
sibility of making it a separate department, became its lecturer 
in 1900 and its first professor six years later.” 

With a span of experience as long as that of Professor 
Angus, had there been many changes in U of T’s engineering 
department? There certainly had. “Its growth has been un- 
believable,” mused Angus, “during the first World War, for 
instance, I doubt if I had more than two or three students in 
the graduating year.” 


An example of industry giving education a hand 


An impressive total of $52,000 has been awarded by Union 
Carbide for scholarships and fellowships this academic year. 
The cash, spread over 68 students, will go as $500 scholarships 
to 60 of them, and as $1,500 research fellowships to the 
remainder. Out of the total, a gratifying 44 are studying engi- 
neering and science. 

To see industry at work in education, Design Engineering 
asked a man who had received a research fellowship how he 
was using his grant. 

Mike Plummer, England-born, South African raised and 
educated, has been in Canada almost five years. “After a four- 
year Air Force stint during the war,” says Plummer, “I went 
to Pretoria University and took physics and chemistry. On 
graduation I had a job as an analytical chemist in Northern 
Rhodesia until a muddy political situation there and the hope 
of greater opportunity in the New World drew me to Canada.” 

Plummer married an Australian girl and took a job for 
two years up in Sudbury where his first child was born. He now 
has a second, born in Toronto. Neediess to relate, he has kind 
words to say about Union Carbide. “I was very happy with it 
(the grant),” says he, “and lucky to get a substantial one.” 


The ASM has a big meeting coming up in February 


The American Society for Metals holds its ‘Presidents’ Night” 
at the Prince George Hotel in Toronto on February 7. Speaker 
at that meeting will be G. M. Young, Technical Director 
for the Aluminum Co. of Canada and ASM’s National president. 
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New trends and developments 
in designing electrical products... 


e® How complex permanent-magnet assemblies are built 
to desired field patterns from simple magnet shapes 


G-E permanent magnets provide 
unlimited design flexibility 


The fundamental problem in design- 
ing with permanent magnets is how 
to provide a specific magnetic flux 
in a desired field pattern. 


In solving this problem, a designer 
can choose from seven General Elec- 
tric Alnico grades, hundreds of styles, 
weights from a fraction of an 
ounce to a hundred pounds. He can 
use magnets with two poles—or 
many poles; with poles at the ends 
—or anywhere along the magnetic 
axis. 


This all gives tremendous flex- 
ibility to the design of permanent 
magnets and magnet assemblies. But 
precisely because there are so many 
sizes, shapes, strengths, and other 
factors to be considered, this flex- 
ibility can make the designer’s job 
far more complicated. 


So, to help give a clearer under- 
standing of what can and cannot be 
done with G-E Alnico permanent 
magnets, we have prepared this 
description of basic magnet shapes. 


The simplest forms of a permanent 
magnet are the bar and rod. They 
are normally salient (ie., the poles 
occur at the ends), and may be of 
any cross-sectional area. 


iN en 
| 


U- and C-shaped magnets are simply 
bars “bent” to bring both poles to 
the same plane. 


Carry the bending process to its 
ultimate conclusion and you have 
the cylinder (see top of next column) 
with or without the hole. A cylin- 
drical magnet can be magnetized 
with as many poles as desired on the 
outside diameter (A), or the inside 
diameter (B). Not only can the size 
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and shape of the hole be varied, but 
the magnet can be made salient (B), 
or nonsalient (A). 


All other forms are merely varia- 
tions on the original themes, even to 
such nonstandard shapes as these: 


Use of pole pieces adds 

to design possibilities 

One basic use of pole pieces is to 
provide a return path for the mag- 
netic flux. Pole pieces may be solid 
(B), or laminated, like this gener- 
ator magnet (A). 


Designers can easily assemble pole 
pieces and properly shaped perma- 
nent magnets to obtain their required 
field patterns. 

One version is this stator assembly, 
designed to provide inner poles. The 


design can be altered in various 
ways, depending on mechanical, 
space, magnetic, or physical prop- 
erties required. 


For example, here is another 4- 
pole magnet using soft steel. It is 
also possible to construct an assem- 
bly with as many poles as required— 
by using a number of bar magnets 
or by using one 2-pole magnet. 


Perhaps the most important consid- 
eration in the design of magnetic 
assemblies is the amount of flux 
across the air gap. These air gaps 
may be single (A), double (B), or 
annular (C). 


Soft-steel pole pieces are often 
used to complete the magnetic cir- 
cuit, allowing maximum flux density 
though the air gap, with a minimum 
amount of permanent-magnet mate- 
rial. However, there are a consider- 
able number of variations possible, 
either with or without pole pieces. 

Our G-E magnet engineers have 
broad knowledge and experience in 
the design and construction of per- 
manent magnets, pole pieoes, and 
air gaps. They will be more than 
happy to share their knowledge with 
you. There is no obligation, and all 
information is held in strictest 
confidence. A letter to us will get 
them to work on your problem im- 
mediately. 


For engineering assistance or 
technical literature giving complete 
data on design and properties of 
permanent magnets, write to: Per- 
manent Magnet Sales, Canadian 
General Electric Co. Ltd., 940 Lans- 
downe Ave., Toronto 4, Ontario. 


Permanent Magnet Sales 


INDUSTRIAL PRODUCTS DEPARTMENT 


462W-257 


CANADIAN GENERAL ELECTRIC 
COMPANY LIMITED 





your punch press installs electrical terminals... 


WITH BURNDY Y29SU 
PUNCH 
PRESS 
ADAPTOR! 


Now—in minutes—you can adapt your punch press 
for low-cost, high speed production installation 

of Burndy terminals. The Y29SU adaptor with nest 
dies and indentors equips a press of 5-ton 

capacity or larger .. . for installation of Burndy 
Hylugs and Insulugs on a range of cables from #8 
thru 4/0 AWG. The sliding nest racks and indentors 
can be changed in a few seconds. No servicing 

is required... except for normal maintenance 
employed on this familiar plant equipment. 


5706 


CANADA LTD. 


1530 Birchmount Road, (Metropolitan Toronto), Scarboro, Ontario @ Plymouth 7-8761 
OFFICES IN: Montreal, Winnipeg, Calgary, Vancouver 
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Whatever you make, there’s a 


WALDES TRUARC RETAINING RING 


_ designed to save you material, machining and labor costs 


basic types 


for taking up end-play 





BASIC 


INVERTED 


BOWED 


BEVELED 





#5000 


(internal) 





#5100 


(external) 


#5008 


(internal) 





#5108 
(external) 


#5001 


(internal) 





#5101 
(external) 


#5002 


(internal) 





#5102 
(external) 





Tapered design principle permits 
rings to maintain constant cir- 
cularity and pressure against bot- 
tom of groove. 


Inverted construction provides 
uniform protruding shoulders 
while maintaining constant cir- 
cularity when installed in groove. 


Bowed construction permits 
resilient take-up of end-play. 


Beveled construction permits 
rigid take-up of end-play. 





for radial assembly 





self-locking types 





E-RING 


CRESCENT 


INTERLOCKING 


CIRCULAR SELF-LOCKING 


TRIANGULAR 
SELF-LOCKING 


TRIANGULAR 
NUT 


GRIP-RING 





#5133 
#5131 (bowed) 


+5103 


(external) 


+5107 
(external) 


#5005 


(internal) 


#5105 
(external) 





#5305 
(external) 


#5300 
(external) 


#5555 
(external) 





Radially applied. 
Provides large 
shoulder on 
small shaft diam- 
eter. Bowed ver- 
sion provides 
take-up of end- 
play. 





Applied radially 
over shaft. 
Secure against 
impact and vi- 
bration. 





Two-piece ring 
applied radially. 
Secure against 
extremely high 
r.p.m.’s and 
heavy thrusts. 


WALDES 


Installed axially. Requires no 
groove. Recommended for per- 
manent assemblies exposed to 
relatively moderate thrusts, im- 
pacts or vibrational loading. 





Low cost re- 
tainer. Makes 
possible tight 
assemblies free 
of end-play on 
relatively soft 
shafts. 





Flattens under 
torque. Secures 
equal load distri- 
bution. Replaces 
lock washer on 
screw. 





Applied axially on 
shaft. Requires 
no groove. Ex- 
erts consider- 
able frictional 
hold against ax- 
ial displacement. 


Redesign with Waldes Truarc Retaining Rings and cut costs. Wherever 
you use machined shoulders, bolts, snap rings, cotter pins... there’s a 
Waldes Truarc Retaining Ring designed to do a better job of holding 


parts together. 


Truarc rings are precision-engineered ... quick and easy to assemble 


TRUARC 


REGISTERED TRADE MARK 


RETAINING 
RINGS | 


and disassemble... always circular to give a never-failing grip... 
and they can be used over and over again. 


Find out what Waldes Truarc Retaining Rings can do for you cost- 
wise. Submit your blueprints and the Lyman Technical Engineering 
Staff will give them individual attention without obligation. 


Complete stocks are conveniently located throughout Canada. 





TUBE AND BEARINGS, LIMITED 


Authorized distributors for Canada for British Timken Limited 


MONTREAL TORONTO HAMILTON LONDON WINNIPEG VANCOUVER 
NEW GLASGOW, N.S. 
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TORRINGTON SPHERICAL ROLLER 
BEARINGS GIVE YOU THESE FEATURES 


* inherent self-alignment 

* conformity of rollers to races 

* positive roller guidance 

* land-riding bronze cages 

¢ integral flange for stability 

* maximum radial and thrust 
capacity 

« long, smooth service life 

« even load distribution 


Mated perfectly ~ for lite! 


Make a point to notice the roller end and center guide flange in a 
Torrington Spherical Roller Bearing. The perfect mating there means a 
smoother, longer bearing life. 


Roller end and flange surfaces alike are ground to a common spherical 
radius centered on the common vertex of bearing axis and roller axis. 
Under all load conditions, the rollers bear lightly but constantly against 
this flange. This guides the roller positively with minimum friction and 
prevents skewing. Stress concentrations leading to early failure are 
avoided, so the bearing will serve you many good turns longer. 

This is the kind of feature Torrington builds into its bearings out of 
its experience with all major types serving in all kinds of equipment. 
Care for such details is matched only by our care in mating the right 
bearing to the right job. In this, your Torrington representative is an 
expert: call on him when you need help. The Torrington Company, 
South Bend 21, Ind.—Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 
SPHERICAL ROLLER + TAPERED ROLLER © CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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and ball bearing splines 


ACTUATION 
AND TORQUE 
PROBLEMS! 


36 PAGES CRAMMED WITH FACTS! 


NEW 1958 ENGINEERING 


DATA BOOK Basic Operation ¢ Applications « Advantages « Features 
and STANDARD ASSEMBLIES Characteristics e Technical Data ¢ Standard and Custom-Designed 
PRICE LIST Assemblies ¢ Couplings e Design Data * Engineering Assistance 
Facilities and Service « Save time, trouble and money by getting 
from world’s largest producer of the full facts now on Saginaw b/b Screws and Splines that save 
b/b screws and splines power, weight and space—often help solve “impossible” problems! 


7 | Dearing 


~~ on 


(Baw : 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. . 
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Saginaw Steering Gear Division, General Motors Corporation 
b/b Screw and Spline Operation, Dept. 3DE, 
Saginaw, Michigan 


Please send 1958 engineering data book on Saginaw b/b Screws and 
Splines, and standard assemblies price list, to: 


NAME 





COMPANY 








ADDRESS 








CITY 





ae en ee 


e 
2 e 


ee a lla 5 
Sis 


MAN WITH A 
ONE TRACK MIND 


e 


oeeeese 





(his one thought is to help you cut 
assembly costs with SPEED NUTS 


Analysing fasteners and their function is routine with this 
man. He’s one of a creative team at Dominion Fasteners 
who are constantly inventing or adapting fasteners for 
specific requirements . . . and always, to speed up assembly, 
eliminate parts and parts handling, reduce assembly costs 
and improve product quality. It will pay you to take 
advantage of the imaginative minds at Dominion Fasteners. 
Turn them loose on your product. 

Call or write today . .. to have a trained Dominion Fasteners 
representative show you how the Speed Nut method can do 
the job better, faster, and at lower cost. 


Department QZ 





It’s possible you have 
already enjoyed the benefits 
of Speed Nut spring tension 
fasteners. Why not look 

a little further in your 
assembly operation to be 
sure you have reached the 
Full Savings Potential. 
There are more than 8000 
types and sizes of Speed 
Nuts available... and all 
are designed to save money. 


DOMINION FASTENERS LIMITED 


aleluliticliPmedaliclate 
a Geo. A. Timmerumox corporation 
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eeu Vi i Ri i up there! 


Alberta chose Vibrin for its fire-tower cupolas because it’s practically indestructible. 
It’s rust-proof, dent-proof and many times stronger than steel of equal weight. 


But that’s not all! Naugatuck’s versatile Vibrin, a polyester resin re-inforced with 
fibrous glass, is also amazingly light. It trimmed the weight of these cupolas by 300 pounds. 


The cupolas are pre-fabricated into eight equal, molded roof-and-wall units. . . 
These ‘nest’ snugly together and are then transported to the most inaccessible locations. 


Today — easy-to-form Vibrin is also being used for translucent sheeting, car bodies, 
aircraft parts, fishing-rods, machine housings and a host of other applications. 


Where could Vibrin cut your manufacturing costs ? Remember this: 
molds and tools can be inexpensive because pressure and heat are not necessary. 


For complete information about Vibrin, call or write to 
Naugatuck Chemicals in Elmira, Ontario, or branches listed below. 


Se 


ansee 


OTHER NAUGATUCK PLASTICS 


MARVINOL — Viny! resins offering good physicals, 
easy processing, low temperature flexibility, and 
resistance to oils, acids and wear. 


KRALASTICS — Molding and extrusion compounds 
combining rigidity with exceptional toughness. 
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Here’s 


*STYRON 


*TYRIL 


where you'll find the 


STYRON 666 — a widely used general purpose formula- 
tion of high purity with physical properties that include 
good aging characteristics, clarity and surface hardness. 


STYRON 688 — features good moldability with con- 
trolled flow and pressure distribution in mold cavity. 
Exceptional balance of properties. 


STYRON 689 — excellent moldability and_ brilliant 
sparkle make this formulation ideal for crystal parts. 
Designed especially for injection molding, having very 
high flow rate. 


STYRON 475 — possesses exceptional uniformity, high 
impact strength and high elongation. It has 3 to 5 
times greater impact strength, 10 times greater 
elongation than general-purpose polystyrene. 


STYRON 440 — developed for applications such as radio 
cabinets where high impact and heat resistance are 
required. 


STYRON 700 — very high heat resistance and notable 
gloss. 


STYRON 480 — super high-impact formulation with 
excellent heat resistance. Ideal for uses such as lawn 
mower wheels, pump impellers and fittings for pipes. 


A new name in plastics based on styrene and acryl- 
onitrile. Tyril offers unequalled characteristics and 
balance of properties: high tensile strength, superior 
toughness, crystal clarity, good heat resistance, out- 
standing moldability, high chemical resistance and 
excellent aging characteristics. It’s a natural for use in 
refrigerators, tumblers, houseware goods and numerous 
other products. 


*ETHOCEL 


DOW CH 


One of the first plastics, combining light weight and 
exceptional toughness. Resists many chemicals over a 
wide range of temperatures. One of its formulations is 
self lubricating for such applications as roller wheels 
and oil-less gears. 


* Trade marks of Dow Chemical of Canada, Limited 


EMICAL OF CANADA, LIMITED ¢« TORONTO e 


MONTREAL e¢ 


ASTIC 
backed by the RIGHT SERVICE 


Most often, getting the right plastic for a 
specific use depends on two things: (1) a broad 
range of plastics from which to select the exact 
properties needed and (2) adequate back-up 
service from the manufacturer. From Dow you 
get both! 


A pioneer in thermoplastics development and 
production, Dow, today, is the leader in this 
field. And as such, Dow maintains extensive 
laboratories in Sarnia where the toughest 
problems meet research scientists, technicians 
and engineers. Many of these experts have 
grown with the industry from its beginning. 
Their experience — plus the talents of pro- 
duction, styling, colour and marketing service 
— combine to give you unequalled support in 
selecting, fabricating, forming and _ selling 
plastic products. 


Papers, technical bulletins and brochures 
covering every detail of plastics applications, 
methods and equipment have been written 
and kept up to date. This literature as well as 
personal attention is yours for the asking. 
Contact our nearest sales office, or write 
direct to: DOW CHEMICAL OF CANADA, LIMITED, 
600 University Avenue, Toronto 2, Ontario. 


Dow 


Chemicals Basic to Canadian Living 


WINNIPEG e CALGARY e SARNIA 
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Giant “Merry-Go-Round” for Casting Sands 


One of the reasons why C.S.1. cav produce quality sand 


castings so economically, is because they use the same 
sand again and again. 


The equipment that makes this possible is the Sand 
Handling Plant shown above. This plant, manufactured 
by the National Machinery Co. in the United States, 
is 120 feet long and nearly 14 feet high. It has two 
18-inch belts that feed 8 hoppers. 


When a batch of castings has become cool enough, 
the moulds are broken open and the castings proceed to 
the various testing and finishing departments. 


The sand is reclaimed. The moulds are crushed and 
screened and the sand is reloaded onto the belt of the 
sand handling plant. The plant automatically adds 
moisture, converting the dry sand to green sand—the 
precise amount of moisture to be added is determined 
by laboratory tests. The green sand is then delivered 
once again by belt and hopper to the moulding 
machines, to be made into moulds for yet another batch 
of castings. 


This cost-saving “Merry-Go-Round” process is just 
one aspect of C.S.I.’s modern production methods. 


C.S.I. have the equipment, the facilities and the men to produce quality castings 
at highly competitive prices. For free, informative booklet, write Department A-11 


LIGHT METALS CASTING DIVISION 


CANADIAN STEEL IMPROVEMENT LIMITED 


289 HORNER AVENUE, ETOBICOKE, 


ONTARIO 


Represented in the United States ONLY by—C. F. RUSSELL COMPANY, INC., Bay Shore, New York 


Forgings in Steel, Aluminum, High Temperature Alloys, Titanium @ Castings in Aluminum and Magnesium 
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NORANDA COPPER AND BRASS LIMITED 


~ Copper ALLOY BULLETIN 











7 copren — 
Noranda 


SI 


MILLS AT MONTREAL EAST—OFFICES IN MONTREAL, TORONTO, WINDSOR, EDMONTON, VANCOUVER 


Export Department, P. 0. Box 1238 Place D’Armes, Montreal, P.Q., Canada 
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New lightweight soldering pencil uses Noranda 
Tellurium Copper tips for easier machining, faster 
and more uniform heating. (Courtesy, Ungar 
Electric Tool Co. of Canada, Toronto) 





Noranda Tellurium Copper gives machining 
qualities of free-cutting brass, performance of 
pure copper to these screw-machined parts. 


Noranda Tellurium Copper 
Offers High Conductivity Plus Machinability 


Copper made the practical use of 
electricity possible. It has always been 
specified by engineers for the manufac- 
ture of components for the electrical in- 
dustry. New applicationssare still being 
found to make use of copper’s high 
electrical and thermal conductivity. 


Noranda’s research facilities are en- 
gaged in a constant search for new 
materials to satisfy the demands of 
Canada’s expanding industries. For in- 
stance, manufacturers of electrical 
components have been looking for a 
material that combines the conduc- 
tivity of copper with the machinability 
of free-cutting brass. In the past, at- 
tempts at alloying copper with various 
elements have produced a harder mate- 
rial without reducing its characteristic 
toughness. 


In Noranda Tellurium Copper we 
feel we have the answer. Our engineers 
have found that the addition of a very 
small amount of Tellurium to copper 
raises its machinability from 20% of 
free-cutting brass to 90%. This is ac- 
complished with negligible effect on its 
other desired properties. 


Using Noranda Tellurium Copper, 
manufacturers of electrical components 
can increase screw-machine surface 
speeds up to four times faster than 
those recommended for pure copper. 
Tooling required to work Noranda 
Tellurium Copper is the same as that 
used on free-cutting brass. 


Noranda Tellurium Copper may be 
extensively hot forged and, although its 


16 





ductility is slightly lower than that of 
pure copper, it can be readily cold 
worked. All these advantages are gained 
with electrical and thermal conductivi- 
ties remaining almost as high as those 
of pure copper. 


Applications 


Ungar Electric Tool Co. of Canada, 
Toronto, uses Noranda Tellurium Cop- 
per for tips for their versatile, light- 
weight electrical soldering pencil for 
hobby and production line work. A 
number of interchangeable tips of dif- 
ferent sizes and shapes are made from 
1/8”, 5/16”, and 3/8” round Noranda 
Tellurium Copper rod. Complicated 
drilling and tapping operations take 
full advantage of its excellent machin- 
ability. 

Noranda Tellurium Copper was 
chosen for other reasons, too. Its high 
thermal conductivity gives uniform 
heat at the pencil’s tip. It tins more 
readily than other metals and it is less 
subject to oxidation. These tips heat to 
600° F in 90 seconds. 


The second application shown is a 
series of parts for use in the electrical 
switchgear industry. These were ma- 
chined from 3/8” to 1-1/4” round, hex- 
agonal and square Noranda Tellurium 
Copper rod. 


The third example is a holder for a 
current-carrying bimetal contact. Elec- 
trolytic Copper was first specified for 
this part. Its machining characteristics 
made the important slotting operation 





difficult. The problem was solved by 
using Noranda Tellurium Copper. 


Noranda Research and Service 


Tellurium Copper is just one of the 
many copper-base alloys produced by 
Noranda to solve specific problems. 
Each is the result of extensive research 
and development conducted by the 
Noranda Laboratory in close coopera- 
tion with fabricators and users in terms 
of their requirements. 


Noranda Tellurium Copper, or one 
of the many other engineered Noranda 
alloys, may well be the answer to your 
particular problem. Our Technical 
Service Department and Laboratory 
will be glad to work with you on the 
application of these metals to your 
products. Contact your nearest 
Noranda Sales Office for immediate 
service. (2547) 


Chemical & Physical 
Properties of 
Noranda Tellurium Copper 





ANALYSIS 


Copper % 99.5 
Tellurium % 0.5 





MECHANICAL PROPERTIES (rod 1-in. dia.) 
Hard 48,000 
Half Hard 42,000 
Yid. Strength, psi { Hard 46,000 
(/2" extension) Half Hard 39,000 
Elong. % (2-in.) —  Helf Hard 35 


{ Hard B50 
U Half Hard B45 


Ten. Strength, psi { 


Rockwell Hardness 





PHYSICAL CONSTANTS 

Specific Gravity 

Density, Ib/cu. in. 

Elec. Conductivity, % 
(IACS at 68 F) 

Thermal Conductivity 

(Btu/sq ft/ft/hr/F at 68 F 

Mod. of Elas. (Ten.) 10°psi 


Coef. of Ther. Exp. 
(per °F, from 68. 570 F) x 10° 





FABRICATING PROPERTIES 

Machinability rating 90 
Cold working Good 
Hot working Excellent 
Hot working range °F 1400-1600 
Comm. anneal range, °F 700-1200 





JOINING PROPERTIES 


Soft soldering Excellent 
Brazing Good 
Inert-Gas Arc Welding Good 
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9 Pistons 
10 Piston rings 
11 Rocker arm 


_ Parts treated with wear-resistant 12 Camshaft 


Parco Lubrite: 13 


ON OUR WDHD = 


Rocker arm shaft 


Automatic gear shift parts 14 Fan pulleys 

Power steering pump rotor 15 Camshaft eccentric 
Dip sticks 16 Ball joint suspension housing 
Valve guides 17 Oil pump cover 
Valve stems 18 Oil pump drive gear 
Distributor gear 19 Rearaxle pinionand ring gear 
Valve tappets 20 Differential pin 
Cylinder liners 


21 Wheel bearing races 


The automotive industry shows how to 
save money by using Parco Lubrite 


Wearing surfaces—the vital parts that move 
or roll or slide against each other—can cost the 
manufacturer far more than their original 
price. 

If one of them fails prematurely in use, 
because of improper break-in, there’s the cost 
of replacement, the field service charge, and 
the customer’s ill-will to be reckoned with. 

To promote smooth, safe initial operation, 
to prevent galling, scoring and welding, and to 
lengthen subsequent life, friction parts should 
be treated with Parco Lubrite. 

This nonmetallic, oil-holding coating elimi- 
nates metal-to-metal contact during wearing- 


in, keeps a film of lubricant between bearing 
surfaces, provides priceless protection for frac- 
tions of pennies. 

Automobile manufacturers have cut field 
service costs by the use of Parco Lubrite. How 
about your product? Let the Parker technical 
representative investigate for savings! 


DETAILED TECHNICAL INFORMATION 
Technical bulletin, with 
photomicrographs and data, on Parco 
Lubrite wear-resistant coatings. 

Send for it. It’s free. 


OF CANADA LTD. 
Rexdale Bivd., Rexdale (Toronto), Ontario 


RUST PROOF COMPANY 


BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE ; TROPICAL 
aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
of metals surfaces paints since 18 


BONDERITE 
Corrosion resistant 
paint base 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. OF. 
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pelt-aligning 


Not even misaligned shafts or supports 
impair the efficiency of this 
easy-te-mount LINK-BELT roller bearing 


HE equipment manufacturer seeking 
lower manufacturing costs plus the 
ultimate in free-rolling efficiency need 
logk no further than this Link-Belt roller 
bearing 
@ SELF-ALIGNMENT compensates for 
iMaccuracies in machining and assembly 
of equipment. 
e EASY MOUNTING. Bearing is secure- 
ly and quickly locked by a heavy collar 
to commercial shatting. 
e COMPACTNESS offers de- 
sign flexibility. 

You'll find equally impor- 
tant economies throughout 
industry’s most complete line 
of ball and roller bearing 
blocks. Ask any one of the 

Link-Belt offices or your 
authorized stock-carrying 
distributor for Book 
2550. 14,440-C 


Series 400 
roller bearings 


FREE ROLLING—SELF ALIGNING. Spheri- 
cal inner ring aligns freely in any direc- 


tion. Load is distributed over entire roller, 
: assuring full capacity. Destructive edge . : 
loading cannot occur. ’ é ; 


self-aligning ball and roller bearings 


LINK-BELT LIMITED: Scarboro Plant, General Offices and District Sales—1960 Eglinton Avenue, E., Scarboro, Ont., Station H, Toronto 13 + Eastern Avenue 
Plant and Factory Branch Store—7}31 Eastern Avenue, Toronto 8 + Sales Offices and Factory Branch Stores—Montreal 15: 945 Beaumont Avenue + 
Vancouver 12: 2550 Boundary Road -« Winnipeg 10: 1315 Portage Avenue « Swastika, Ont.: 8 Boisvert Street - Halifax: Austen Bros. Ltd., 118 Hollis 
Street - District Sales Offices—Hamilton: 605 James Street, N. « Sydney: Austen Bros. Ltd., 361 George Street » Foundry at Elmira, Ont., 19 Church, Street, E. 
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Most important, these new valves will give you 
performance and applications that heretofore have 
not been possible ! 








look to einntn in 58 


for NEW answers to your control “puzzles” 


Coming soon — several completely new solenoid 
valve lines loaded with such features as... 


@ Lower prices 

@ Greater capacities @ Higher pressures 
@ Long life expectancy—millions of cycles 
@ Diversified applications 

@ Wide selection of media handling 


And these are but a few of the many new advantages 
of Skinner’s new solenoid valves. As always, of 
course, they'll be strictly manufactured to Skinner’s 
highest-quality engineering standards. 


Look for the announcements of Skinner’s new 
valve lines in these pages throughout 1958. For 
advance information, write Dept. 351. 





SPECIALISTS IN THE FIELD OF 
ELECTRO-MACHINING... 


THE SPARCATRON mark Ii! 


6.5 KW ELECTRICAL DISCHARGE MACHINE 
TOMORROW'S TOOL AND DIE MAKING METHOD .. . TODAY! 


The use of Sparcatron equipment makes it possible for your 
Production to accept designs which were previously not practical 
for production purposes. The more complex the shape of the die, 
the greater the need for spark machining. Its use covers all forms 
of die-making in forging and stamping dies, extrusion dies, 
blanking dies, drawing dies, and some types of form tools. 


EVERITE ELECTROCHEMICAL 
Machine Tool H-2 
for sharpening carbides 


The new concept in machining 
that means greater efficiency 
- - - lower costs for your shop. 


Grinds without abrasion: 


®@ Negligible diamond wheel 
wear 


Fine uniform surface finish 
Increase in tool life 
Fast metal removal 


Eliminates rejects due to 
thermal cracking 


Simultaneous shaping of car- 
bide and shank 

Roughing, finishing in one 
operation 

Low overall cost 


For unequalled speed and economy 
in removing broken drills and taps 


ELECTRO ARC 
METAL DISINTEGRATORS 


quickly remove broken drills, 
taps, studs, etc. — pierce hard- 
ened steel and tungsten carbide 
— faster and at lower cost than 
any other machine. They produce 
holes of any shape to which an 
electrode can be made — without 
marring or annealing the work. 
There are versatile models for 
every requirement of tool room, 
job shop, and production depart- 
ment. With a few minutes’ prac- 
tice, any shop man can use them 
to full advantage. 


B.S.A. TOOLS LIMITED, Toronto 18, BE 3-1209 














Write for descriptive literature! 


DESIGN ENGINEERING JANUARY 1958 





The simplicity of its construction avoids costly, 
extra assembly devices and results in fewer 
component parts, which fit together easily to 
form a smooth running bearing. Unibal is a 
premium quality commercial ball bearing, 
delivering superb performance at prices sub- 
stantially lower than ground ball bearings. 


Compared with conventional commercial ball bearings, longer 
life is attained and both radial and axial load capacities are 
FULL COMPLEMENT 


OF BALLS ~ | increased by the sturdy, one-piece raceway construction. 
Y a DEEP, BURNISHED 


GROOVES 


Note this unusual construction (patents pending): 


e Solid, unbroken, machined outer and inner raceways. 

e Deep, burnished ball grooves with a full complement of balls, 

e Both raceways are deep carburized and hardened. 

@ Labyrinth seals on one or both sides. i 
uNsRoxen \ iy Available in single row, double row, with or without flanges; 
Pacriay ~~ extremely narrow widths and small diameters; to close toler- 

ances and controlled radial and axial play. 


HEIM is also the originator of the Unibal® Spherical Bearing Rod End. 


Write for catalog and special bulletin with.load ratings and dimensions. 


R§M BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT HAMILTON 
755 Blvd. des Capucins 1006 Mountain St. 1302 Notre Dame Ave 375 St. Georges St. 33&50EdwardSt. 1066 Seymour St 1024 Oxford St. East 130 Ferguson Ave. N. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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Resistors 


Why do motor and generator builders prefer — and spe- 
cify — Ward Leonard Vitrohm rheostats? 

It’s because the tremendous variety of standard acces- 
sories we build enables our rheostats to fit exact job 
requirements. 

Standard Ward Leonard Vitrohm rheostats ranging from 
120 to 3200 sigma watts (per plate) are available for 
mounting front or back of panel —in single or multi deck 
and in combinations of small and large plates — with single 
or concentric drive — and for manual or motor operation. 

You get this exceptional versatility along with Ward 
Leonard's famous Vitrohm construction — steel plate foun- 
dation and large rectangular brass contacts embedded in 
vitreous enamel. Adds up to more rheostat for your money 
— when you shop at Ward Leonard. 

For information on Vitrohm rheostats, send for fully 
illustrated, data-packed catalog #60. Write Ward Leonard 
of Canada Ltd., 1070 Birchmount Rd., Toronto 16. 


#3 Rear view 8” rheostat with standard contacts 

#4 Rear view 8” rheostat with multistep contacts 

#10 2 deck rheostat for back of board; single handwheel 
#12 2 deck rheostat for front of board; concentric handwheel 
#19A Rheostat with enclosing cover 

#19B Rheostat with cover and conduit fitting 

#21 Rheostat with adjustable stop 

#24 3 terminal rheostat for potentiometer connection 

#27 Special panel for extruder and capstan take-up 

#29 Special motor operator fcr variable speed drive 





WARD LEONARD 
OF CANADA LIMITED 


1070 BIRCHMOUNT ROAD TORONTO 16 


Onin... 


the rheostat 
that wears 


many hats 


CANADIAN FACTORY AND HEAD OFFICE 


Rheostats * Relays * Motor Controls * Dimmers 


Dag 


* Switchboards * SAFT Batteries * Barkelew Switches *Kenco Pumps 





Buckenhizer Champ 





Ford Fricker 





McMurray Parsons 





Savage Shortt 
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Important people who are in the news 


G. L. McMillin and G. A. Gowdy of 
Canadian Steel Foundries (1956) Ltd. 
The former becomes president and gen- 
eral manager, the latter a director. 


I. A. Mayson, B.A.Sc., P.Eng. of CGE. 
He is now marketing manager of the 
electronic equipment and tube depart- 
ment. 


Walter L. Buckenhizer of Houdaille In- 
dustries Ltd. He’s now vice-president in 
charge of all manufacturing. 


Denton Massey, AMF Atomics (Can- 
ada) Ltd. A vice-presidency and director- 
ship. 


J. S. Parsons, Computing Devices of 
Canada Ltd. A vice-presidency (engin- 
eering). 


Ernest A. Ford, Robert J. A. Fricker, 
MacKenzie McMurray and Palmer A. 
Savage—all of Dominion Bridge Co. 
Ltd. Ford, v-p, marketing: Fricker, v-p, 
manufacturing: McMurray, v-p, finance 
and administration and Savage, v-p, en- 
gineering. 


e e . 


Dennis C. Champ and John W. Shortt 
of Bakelite Co. Both become technical 
representatives. 


M. F. Goudge of the Department of 
Mines and Technical Surveys. Goudge 
has won the McCharles Prize which 
carries with it a medal and a $1000 
grant. 


R. W. Cornell, P.Eng. of Honeywell 
Controls Ltd., Ottawa district manager. 


7 . 7 


W. W. H. Dean, Roy H. Ferguson, L. D. 
McConnell, D. H. McKeough, E. E. Or- 
lando, E W. Piercy, C. C. Smith and A. 
K. Wickson—all of Canadian Westing- 
house. 

Dean, marketing manager, atomic en- 
ergy division: Ferguson, district appar- 
atus division’s application engineering 
department manager: McConnell, section 
engineer in charge of oil circuit break- 
ers: McKeough, section engineer in 
charge of gas circuit breakers: Orlando, 
v-p, apparatus and _ industrial sales: 
Piercy, manager of the small motors de- 
partment at Stratford: Smith, manager 


of circuit breaker engineering: Wickson, 
engineering manager of the defence ap- 
paratus division. 


George S. MacDonell of CGE, market- 
ing manager of the lamp department. 


J. Roy Gordon, who is executive v-p of 
International Nickel Co. of Canada Ltd. 
and the International Nickel Co. Inc. 
has been awarded the A.I.M.E. Douglas 
Medal for distinguished work in process 
metallurgy in smelting and refinement of 
nickel. 


Dr. Robin I. Primich of the Defence 
Research Telecommunications Establish- 
ment, cited at the Canadian IRE conven- 
tion for “the most significant scientific 
presentation published last year on mic- 
rowave techniques.” 


W. H. Jackson, B.Sc., of de Havilland 


Aircraft of Canada, assistant to the man- 
aging director. 





No time 
like the present 


LOTS OF YOU ENGINEERS have the 
nucleus of an article tucked away 
in a drawer somewhere, either in 
the form of rough notes or as a 
rough typescript. 

The reason, of course, that you 
haven’t done anything about it is 
because you probably feel that 
nobody will be interested in pub- 
lishing it—so why do all the work 
necessary to get it in shape for 
nothing? 

There is somebody interested in 
your technical article: DESIGN EN- 
GINEERING is always on the look- 
out for suitable contributions. Not 
that we are short of material, mind 
you. But it does seem a pity that 
good stuff should not see the light 
of day. 

Why not act at once and tidy up 
that article, get it typed and submit 
it to DESIGN ENGINEERING? If we 
like it enough to publish it, you 
wili be paid. Not a fortune, per- 
haps, but enough to make it worth 
your whiie. 

And think of the personal satis- 
faction of seeing yourself in print. 














DUST-LADEN 
AIR 


CAN BE INSTALLED 
WHERE NO OTHER 
DUST COLLECTOR 
COULD FIT 


ON 


Fits into existing ductwork, 
often right at point of use. 


CLEANS 2500 to 64000 
CUBIC FEET EACH MINUTE 
There is a Joy Microdyne model 
designed to meet the special 

conditions of the application. 





LOW MAINTENANCE 
AND POWER COST 
Self-cleaning impingement unit 
is easily removed. Power re- 
quirements are unusually low. 


SEPARATOR SECTION 


MIXING SECTION 





| Joy | 
Microdyne 
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Other Wet 
Dust Collec 
























































1 2 3 4 § 6 7 8 9 10 
Dust Particle Size Measured in Microns 


THE SIZE OF ANY OTHER DUST COLLECTOR 


Here’s a new, wet-type dust col- 
lector with an efficiency rating of 
over 99% down to 5 microns, yet 
so small and compact it fits where 
no other collector could. Your 
own maintenance crew can bolt it 
easily into existing duct-work, 
often right where dust originates. 
Air-borne dust particles, drawn 
into the mixer section by a Joy 
Axivane fan at the rear of the 


LOWEST COST PER CFM 

FOR THESE TYPICAL APPLICATIONS 
Metal scale in steel plants 
and foundries 

Air-borne sand in foundries 
Cleaning air contaminated 
in mining operations 

Coal dust at screening and 
drop-off points 

Wherever crushing or 
grinding operations occur 


Explosive dust in grain 
elevators or flour mills 


Dust from granite 


Removal of sulfuric 
acid mist 

Removal of abrasive 
dusts like taconite 


Recovery in Uranium mining 


quarrying and finishing 


collector, are entrained by water 
after impact on an impingement 
element. Dust encased in water 
droplets passing to the second sec- 
tion are directed by centrifugal 
force to the wall of the cylinder, 
thence to a sump below, where the 
slurry can be pumped or drained 
away. Low power and water re- 
quirements result in unusually low 
operating cost. 


Write for FREE 
Bulletin JB-616 or 
FREE Dust Test 


Get this descriptive bulle- 
tin or let a Joy Engineer 
take dust samples at your 
job site for plant analysis. 


CONSULT A JOY ENGINEER 


JOY 


MANUFACTURING COMPANY 


(CANADA) LIMITED GALT, ONTARIO 


SALES AND SERVICE FROM COAST TO COAST 





Design Engineering 


Propeller operating in fixed location. Failure to study 
design criteria may result in power losses and cavitation. 


Estimating propeller performance 


Notes on estimating performance of a propeller in a long flume 





G. G. M. Carr-Harris, P.Eng. 


Kq vs pd 
Curve (1): 4 blades, MWR 0.20 


a ° Curve (2): 4 blades, MWR = 0.25 
The characteristics of a propeller depend, in gen- 111111141171] Curve (3): 3 blades, MWR = 0.49 


eral, on five basic factors; the diameter, the pitch, J = Vo/nd = 0.10 (assumed) 
the blade area, the blade cross section and the pomet | | -{ Ll | Veasedon 
speed of rotation. With these are associated the a rer: pre omens ig 
power input to the shaft, the propeller efficiency a 
and the speed of advance of the ship. Such rela- 
tionships are expressed (wherever possible) in terms 
of the nondimensional ratios, pitch ratio (defined 
as the propeller pitch divided by the diameter p/d) 
or mean width ratio (the mean width of one blade 
divided by the propeller diameter MWR). Both 
these ratios are related to the torque and power 
input, as illustrated in the example that follows. 
Pitch ratios for most marine propellers fall 
within the range 0.6 to 2.0, the lower values being 
used for the heavily loaded tugboat type and the 
higher values for the lightly loaded motorboat 
type. Thus, for the present case it may be as- 
sumed that only pitch ratios between 0.6 and 1.2 
would apply. Experience indicates also that the 
mean width ratio of an ordinary propeller falls 
within the range 0.2 to 0.4, the former figure 
























































being generally applicable to 4-blade propellers and the 
latter to 3-blade types. 

From information to be found in Chapter 3 of 
“Principles of Naval Architecture,” Volume 2, 1939, by 
Rossell and Chapman (published by the Society of 
Naval Architects and Marine Engineers, New York), 
curves for a torque coefficient (K.) can be constructed 
for propellers with the foregoing characteristics and for 
small values of the speed of advance (that is, approach- 
ing zero). It is not proposed to discuss in any detail the 
nature of the information given there; suffice it to say, 
however, that for any specified set of conditions Ku. 
depends on p/d and MWR. 

As a practical example, assume a propeller with a 
diameter of 20 in. and a pitch of 18 in. revolving at 480 
rpm. These are purely arbitrary assumptions and are 
not necessarily representative of good design practice. 

Since the water would have some velocity in ap- 

proaching the propeller (possibly about 1 or 2 fps) it 
might be reasonable to assume a speed of advance of 
1.5 fps. On this basis, and also assuming MWR equals 
0.2 and 0.25 for 4-blade and 0.4 for 3-blade propellers, 
the data shown in the table can then be deduced from 
the “Propeller Design Charts” in the above text (charts 
1, 2 and 4 on pages 160-7). 
Note. In order to use these charts it is necessary to fix 
a value for J in the relation J = V./nD. Here Vo is 
the speed of advance (fps), n is the propeller speed 
(rps) and D the propeller diameter (ft). For the con- 
ditions assumed in this example, J = 0.10; for any other 
value of J, the tabulated values for K, would have to 
be modified. 

From the above data, three sets of curves can be 
drawn for the three different values of MWR giving Ka 
in terms of p/d. With our value of p/d = 0.9 and as- 
suming a 4-blade propeller with MWR = 0.20, 
K. = 0.045. Similarly, for a 3-blade type, Ka = 0.050. 

It is now possible to calculate the torque on the 
propeller from the equation: Q = Ka x Pp x n® x dé 

where Q torque (ft.1b) 
p = density = 1.938 (slugs per c.ft 
for fresh water) 
= revs per sec 
propeller diameter (ft) 
Thus for 4-blades, 


? 
Q = 0045 X 1.938 X (8)? X (5 


2anQ_ 2e X8X71.5 
550 | 550 


Power = = 6.5 hp. 


A similar procedure could be followed for calculat- 
ing the power requirements of a 3-blade propeller with 


Propeller design is based essentially on the concept 
of a vessel moving through water. In this connec- 
tion, a great deal of experimental data is available 
to the designer, based on the relation between the 
moving blades and the speed of the ship (also 
known as the “speed of advance”). When it be- 
comes necessary (as in a nonmoving installation) 
to investigate the performance of a propeller with 
a zero (or very small) speed of advance, it will be 
found that little relevant data is obtainable. Such 
a case might arise, for instance, in locating a pro- 


Ka Ka Ka 
p/d (MWR = 0.20) (MWR = 0.25) (MWR = 0.40) 


0.6 0.023 0.023 0.022 


0.80 0.039 


0.90 0.045 0.050 


1.0 0.063 


K. = 0.050. In this case it would be 
6.5 x -/.045 = 7.21 hp, 
showing some power increase by using a 3-blader. 

The procedure outlined above could be used also to 
fix values for p/d and MWR working backward from 
a given power input. In this way the ruling dimensions 
of a propeller for some specific application could be 
settled. 

So much depends on the nature of the application 
and the character of the flume, that it would be im- 
possible to offer more than very general comments. 
One application may be mentioned, however: the accel- 
erated movement of logs in a mill pond. By building a 
simple flume with no bottom to it and with sides extend- 
ing some feet below the surface, logs could be fed in at 
one end and transported several hundred feet, depend- 
ing on the velocity of the water. In such a case the 
propeller could be motor driven with suitable transmis- 
sion gearing. It might be advisable also to consider 
several propellers rather than to rely on one large one. 

It should be noted, however, that the charts pub- 
lished by Rossell and Chapman (from which the above 
deductions have been drawn) apply to propellers run- 
ning free, that is, without ducts or shrouds. If a large 
propeller is placed in a narrow flume (or if the flume 
is constructed with a bottom) the shrouding effect may 
be an important factor. Such an installation would 
therefore call for a somewhat different treatment than 
that given here. 

Other things being equal, the water velocity through 
the flume could be increased either by increasing the 
propeller speed or by increasing its diameter. In the 
former case the power required would vary with the 
cube of the propeller speed so that, with a 1.56 increase 
in speed (say from 320 to 500 rpm), the power would 
have to be increased 3.8 times. * 


peller at one end of a long flume to accelerate the 
passage of water through it. 

The preceding notes have been prepared to help 
in estimating the performance of a propeller in 
such a location and an actual example is worked 
out. Certain assumptions have been made and the 
example is given merely to illustrate how a case of 
this kind might be studied. 

It should be mentioned that problems associated 
with the design of marine propellers have been 
discussed in T.I.S. Report No. 40. 
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Largest of 
the four basic 
sizes of brake. 
This is the 
1525 model. 


Cutaway 
of the brake. 
Only face 
and armature 
can wear. 


Brakes that can claim to be fail-safe 


A new line of brakes that combines high torque and fast 
cycling, with the ability to hold or stop a load if power 
fails, is announced by Warner Electric Brake & Clutch 
Co. They are called “Power-Safe” brakes, and are essen- 
tially two brakes. 

Four basic sizes of brake are currently listed as 
standard, with other sizes to be added in the future as 
required, Power torque ratings range from 125 to 650 
lb ft and fail-safe torque ratings from 33 to 205 Ib 
ft. Models are also available that provide the fail- 
safe feature with electrical release but without power 
braking. Basic model designations are PER-825, 1000, 
1225 and 1525. 

Extremely simple operation is an outstanding char- 
acteristic of the brakes. The entire brake has a minimum 
number of moving parts, with no moving parts in the 
fail-safe mechanism. There is no friction on the field or 
magnets, so they never need replacing. All that will ever 
have to be replaced (it is claimed) are the face and the 
armature, and even these (they are the cheapest com- 
ponents of the brake) have an extremely long life. The 
brakes are self-adjusting for wear and have no bands, 
links, cams or adjusting screws to worry about. 

A major advantage in many installations is the ex- 
tremely compact design. The brakes are easy to mount 
with either inside bolt circle or outside mounting flange. 
With a special adapter, they can be mounted to any 
NEMA “C” flange and used as a motor brake for a 
broad variety of machinery applications. Exceptionally 
fast stop-start control for all types of industrial equip- 
ment is possible when the brakes are coupled to a 
Warner electric clutch. 

The brake consists of a stationary field, replaceable 
face and armature. A ring of permanent magnets im- 
bedded in the face of the field provides the fail-safe 
feature that holds the brake in position with the power 
turned off, or in the event of power failure. The flux 
path with the power off is concentrated through the 
armature, because the field shell, which offers the alter- 
nate path, is designed with a higher reluctance or resis- 
tance to the magnetic flux. 


DESIGN ENGINEERING JANUARY 1958 


The wound coil located in the field also produces 
magnetic lines of force, with their direction depending 
on how the coil is connected to the de power supply. 
To release the brake, current is passed through the coil 
so that its magnetic field is set up in the same direction 
as that of the permanent magnets. This results in a 
building up of the flux path through the permanent 
magnet and the field shell and a reduction of the flux 
through the armature, The attraction between the arm- 
ature and the replaceable face is weakened to the point 
that the release springs in the autogap accessory push 
the armature clear, thus effectively releasing the brake. 

When used as a power brake, the current in the 
coil is reversed, so that its flux lines oppose those of 
the permanent magnets. This results in the permanent 
magnets offering high resistance (or being a high reluc- 
tance path) to the electromagnetic flux. As a result, 
this flux now takes its path through the armature, re- 
placeable face and the field shell, stopping rotation of 
the armature. * 


PERMANENT 





REPLACEABLE se 
FACE ES 


ARMATURE 


Magnets are buried in stationary field face. 
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Warren J. Maciver 


Theory of a good belt conveyor system 


When is it necessary to use a dual motor drive on a belt conveyor? 


With few exceptions, most large or ‘“‘heavy”’ belt 
conveyors today are powered by the typical traction 
drive of a single drive pulley. The drive pulley may 
operate with a non-driven snub pulley behind it to 
provide a greater angle of wrap and hence greater 
traction or pull. Generally, the drive pulley is 
located at the head (or discharge end) of the belt, 
but it can also be located at the tail end or at some 
intermediate point along the carrying or return run. 

A few large belt conveyors carrying heavy bulk 
materials over comparatively long distances (800 ft. 
or more) are driven by two drive pulleys located 
close together at the head end, near the tail end or 
at some intermediate point along the return (lower) 
belt run. These two drive pulleys are driven at 
approximately the same speed by two motors with 
one set of controls. Both motors could be squirrel- 
cage induction type, wound rotor or a combination 
of synchronous motor with slip-ring type. The 
choice is governed by the type of control or drive 
coupling to be used. 

The first or foremost driving pulley is known as 
the primary; it provides the major share of the 
tractive pull required to move the belt. The other 
pulley (the secondary) provides the remainder 
of the pull required. But with the electrical controls 
used, both motors tend to equalize their share of 
the pull. The angle of wrap of the belt around the 
primary may be greater or less than the wrap 
around the secondary pulley. It could be (but in 
practice seldom is) the same. This wrap on the 
primary ranges from a minimum of 180 deg up toa 
maximum of 240 deg. Thus the two pulleys com- 
bined provide a total angle of belt wrap in excess of 
360 deg. It may be as high as 440 deg. 

From this descriptive outline we are faced with 
an important question, the answer to which involves 
an examination of both economic and engineering 
factors: When is it advisable or necessary to use a 
dual-motor drive on a belt conveyor? 


Advantages of a dual motor drive 


The average angle of belt wrap is 185 deg for the 
usual drive having a single drive pulley without an 
adjacent snub pulley. For the single pulley drive 
with a snub pulley it is 220 deg, and for the dual- 
motor drive (with two drive pulleys and snub 
pulleys on both sides of the secondary) the total 
angle of belt wrap averages about 420 deg. 
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Let us examine (in the Table) the ratios of 
Tight-side belt tension 
Slack-side belt tension 
or 7,/T>s, for these basic types of drive with their 
varying amounts of belt wrap. 

Notice the difference in ratio between the two 
extremes of belt wrap. Only 2.24:1 for a single drive 
pulley without rubber lagging and without an 
adjacent snub pulley; up to a maximum of 13:1 for 
two rubber-lagged drive pulleys, with adjacent 
snub pulleys providing 420 deg total angle of belt 
wrap. That is, for the latter, the tight-side tension 
(7) is 13 times as great as the slack-side tension 
(T2) at the point where the belt finally leaves the 
drive at the secondary pulley. 

Since the effective tension required to move the 
belt (Tz) is the difference between the tight-side 
and slack-side tensions where the belt enters and 
leaves the drive (or Tz = 7, — T>), it is seen that, 
with increasing angles of belt wrap, the ratio of 
tight-side tension (7) to the effective horsepower 
pull (J,) decreases towards 1. When that theo- 
retical extreme point is reached, all the strength of 
the belt would be available for moving the load and 
overcoming friction. Actually the ratio T7,/T. never 
does reach unity. For the example of 420 deg total 
angle of wrap in Table 1, the tight-side tension (71) 
is only 8% more than the effective driving tension 
(Tx) because: 

T; = 

Te 


This ability to make use of such a high percentage 
of the available tensile strength of the belt as 
effective driving tension (with its corresponding 
low amount of slack-side tension remaining) is the 
major advantage of the dual-motor, two-pulley 
driver over the usual single-pulley drive. 

Other advantages may be listed which are 
practical considerations of installation, operation, 
access for servicing, cost and so forth. A few of 
these other advantages are :— 

(1) Two smaller motors with less weight located 
over a larger floor area (or on two separate floor 
levels) result in lower floor loading and lighter steel 
supporting beams. 

(2) There is more flexibility of drive arrangement 
in locating two drive pulleys with two or more snub 
pulleys than in locating one drive and one snub. 
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(3) As the commercial sizes of large motors (300 hp 
and more) usually come in increments of 25 or 50 hp, 
less surplus hp would often be installed using two 
motors instead of one. For example: there is less 
waste of power in driving a belt conveyor requiring 
565 net hp at the driveshaft by using one 400 and 
one 175 hp motor than a single 600 hp motor. 


Distribution of belt tensions 


Let us start with a simple review of the basic 
principles involved in the design of any belt con- 
veyor. 

A conveyor belt moves because the rubber surface 
of its underside is in contact with the cast iron, steel 
or rubber-lagging surface of a revolving drive 
pulley. To maintain this surface contact or grip 
throughout its angle of wrap, some tension (or pull) 
is needed in the belt, not only at the point where it 
contacts the pulley, but also at the point where it 
leaves the pulley. The larger tension in the belt as 
it contacts the pulley is known as the tight-side 
tension (7) in most formulas of tension. The lesser 
tension remaining in the belt as it leaves contact 
with the pulley is known as the slack-side tension, 
(T2). 

The difference between these two tensions is the 
actual amount of effective tension (T,) required to 
move the loaded conveyor belt. 

This relationship is expressed as: 
Effective tension (Tg) = Tight-side tension (7 ) 
— Slack-side tension (T>). 


In the customary formula expressing horsepower: 


180° wrap 


Primary 
drive pulley 


240° wrap 


Secondary 
drive pulley 


| 


T.U. travel 


= F(driving force) X S(speed in fpm) 
33,000 





hp 


The effective tension (Tz) of the conveyor belt 
replaces the symbol F. The formula thus becomes: 


XS hp X 33,000 
hb = 33000 % te= S 


In conveyor belt design the hp formula on the 
left is not used initially to determine the hp re- 
quirements. The formula on the right is first used 
to determine the effective tension only after the 
figures for several components of hp are read from 
hp tables in a manufacturer’s handbook or cata- 
logue. 

The following components of horsepower are 
read from these tables: 
(1) hp required to move the empty belt. The 
amount of this component is practically the same 
whether the belt is horizontal or inclined, because 
on sloping belts the upwards pull on the carrying 
run is offset by the downward pull of the lower 
return run. 
(2) hp required to move the load horizontally. 
Figures from tables for various tonnages and belt 
lengths. 
(3) hp required to elevate the load (on sloping 
belts). Figures in this table are based on the 
formula: 


...Eqn.(1) 


te TPH (tons ar.) xX A (lift in ft.) 
- 990 


(4) Additional hp for friction losses when the 
belt travels around snub pulleys of a tripper, 


hp 





Elevation diagram 





| __2 x Tp=2 x 5080 = 10,160 Ib. 


ee 


1. Elevation of dual motor drive for 36 in. belt conveyor showing primary and secondary 


drive pulleys with 180 and 240 deg. wrap. 
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Take-up and bend pulleys are at right. 





Belt conveyors continued 


where one is used. Figures in the table for 
various belt widths and trippers having anti-friction 
or babbitted bearings. 

(5) Additional hp for friction losses in the 
drive. Usually a percentage of the total of (1), (2), 
(3) and (4) above, depending on the type of prime 
mover and reducer or reduction drive used. 

The total hp obtained by adding the com- 
ponents is then used to solve Eqn. (1) for the 
effective belt tension. 

The amount of this effective tension is a fixed 
quantity that does not change, no matter what type 
of drive is used. It is determined solely by the 
capacity of the material handled, the layout of the 
conveyor being designed and the selected belt width 
and speed. The difference in design procedure be- 
tween a single-pulley drive and a dual-pulley drive 
only starts with the determination of the tight-side 
and slack-side tensions, 7; and 7». 


Typical design of dual-motor conveyor. 


For our typical example we are going to use the 
design of one of three large belt conveyors carrying 
iron ore from the Screening Plant to the Ore Load- 
ing Pocket of an open-pit deposit in the Labrador 
field of Canada; the figures used are approximate 
only. We start with a listing of the known data 
layout dimensions: 


Step (1). Known data for design. 

(1) Belt width selected = 36 in. 

(2) Belt capacity = 1,790 tons per hr. (TPH) of 
iron ore, minus 5) in. lumps, weighing 140 Ib. per 
cu. ft. Call this value W. 

(3) Belt speed (fpm): 


_ TPH X 2000 __1790 X 2000 
~WxXAX60 140 X .70 X 60 


S = 607 
Here A = Cross-section loading area (sq. ft.) for 
a 36 in. belt riding on 20 deg troughing idlers. 
(4) Horizontal shaft centres: Ly = 1000 ft. 
(5) Total lift: 7 = 241 ft. 
(6) Belt slope = 15°09'15” = 314 in 12. 
(7) Diameter of dual drive pulleys = 55 
OD (of rubber lagging) X 42 in. face. 


Step (2). 


From the known factors and belt layout we 
determine the hp required at driveshafts (four com- 
ponents). 

Instead of reading values from hp tables, we shall 
use the basic straight-line formulas expressing hp 
components. In these, the following symbols are 
used :— 

F, = Friction .factor for rubber belt riding on 
6 in. diameter anti-friction idlers = .028 (from any 
belt design handbook). 
F, = Friction factor for pull due to revolving idlers 
under a loaded belt and bending the belt over 
pulleys and idlers. This equals .035 for 6 in. diam. 
anti-friction idlers (from any belt design handbook.) 
Ln = Horizontal length of conveyor = 1000 ft. 
L = Actual length of carrying belt = 1030 ft. 
Q = Estimated weight of belt and idler moving 
parts (lb. per linear foot of conveyor) from tables 
in manufacturer’s handbooks = 44 (for a 36 in. 
belt). 
T = Capacity, (tons per hr.) = 1790, from Step (1). 
H = Total lift of material (ft.) = 241 from Step (1). 
B = hp component for expressing effort to move 
idlers and belt 

OXS KIO OCS 1451007 


= = = = 8 \ 
2000 33 33 mr 





Total lift, H 


Horizontal length, Ly 


2. Elevation diagram showing complete 36 in. belt conveyor with dual motor drive at the 
upper left, 325 ft. radius curve and second take-up lower right. The tail pulley consists 
of pillow blocks bolted to the support beam and can be moved when belt slack develops. 
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e = Factor for additional hp to move material on 
belt, independent of its length = .002. 
h = Factor for additional hp to move conveyor 
belt, independent of its length = .004. 


First Component (hp required to drive the empty 
conveyor belt): The formula for this component is 
the sum of two factors. The first represents the 
power required to move a given length of belt over 
the idlers; the second a fixed amount of power which 
is independent of the length of the belt. 
This formula, hp (1), can be expressed as follows, 
using the factors tabulated above: 
hp(1) = nae S 
33,000 
Qx S X 60 
3000 (see above), 
B X 2000 


ex s=—— 


B X 2000 
a ek 
33,000 + %8 
001X FiXBXL+hB 
= (.001 X .028 x 809 X 1030) 
+ (.004 X 809) = 26.57 





+ hB 


Since B = 


Thus, hp (1 : 
p (1) Fx 





Second Component (hp required to move ma- 
terial horizontally) : The formula for this component 
is also the sum of two factors. The first represents 
the power required to move a given load of 
material over a given length of belt: the second a 
fixed amount of power which is independent of the 
length of the belt. 
This formula, hp(2), can be expressed as follows, 
using the factors tabulated above: 

Pox le 2000 XL. SS 

hp(2) = - 
33,000 
As the capacity of the belt given above in TPH is 
expressed as lb. per linear foot of belt and the belt 
speed (ft. per minute), 
T X 2000 
S X 60 





+ eT 


= load per linear foot of belt (Ib.) 


. T X 2000 

F. X SX 60 SG XS 
33,000 5 

(001 X FX TXL) +eT 

(.001 * .035 & 1790 X 1000) 

+ (.002 X 1790) = 66.23 





hp(2) = 


Third Component: hp required to elevate 1790 
TPH a height of 241 ft. 
1790 X 241 


rea 
hb(3) = O99 990 ae 
Fourth Component: Additional hp for over- 
coming friction losses at drive and snub shafts is 
assumed to be 5% of total of above components. 


5 
hp(4) = 100 X (26.57 + 66.23 + 433.9) 


= 26.30 
Total net hp required = 553 approx. 
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Pulley surface 





Single drive pulley Bare iron 


without snub Rubber-lagged 





Single drive pulley Bare iron 


with snub Rubber-lagged 





Two drive pulleys. Bare iron 
Snub on both sides “Rubber-lagged 
of secondary 


Step (3). 
Determine the effective belt tension (Tz). 
hp (net) X 33,000 — 553 X 33,000 
aes Caen 
= 30,040 
Tz = 30,000 lb. (say). 


Step (4). 
We select a total angle of wrap around the 2 drive 
pulleys of 420 deg. Assuming the practical mini- 
mum angle of wrap around either pulley to be 
180 deg., the total angle of wrap of 420 deg. could 
be proved by the following combinations: 

deg. deg. deg. deg. 
Primary pulley: 180 200 220 240 
Secondary pulley: 240 220 200 180 





Total 420 420 420 420 


The relationship between effective tension and 
slack-side tension for various angles of wrap 
are read from tables as a Drive factor (K). They 
are obtained from the basic tension formula 
Tg = T,; — Tzand are expressed as: 


From tables read the following values: 
For 180 deg. wrap, K = .50 
vi iii i K = .42 
wee cg K = .35 
yao K = .30 
420 deg. total wrap, K = .083 
After two or three (or possibly more) trials to 
determine the amount of hp pull taken by the 
secondary pulley, (using various angles of wrap) we 
find that, by using 240 deg. wrap on the secondary 
and 180 deg. on the primary, the share of the total 
hp taken by each pulley comes below that of two 
commercial-size motors. Applying the correct 
factor (K) to the effective tension (7), we are able 
to solve for the slack-side tension (72) because 


lg XE 


Tr X K = 30,000 X .083 
2,490 Ib. or 2,500 Ib, say. 
T; = Te + T2 = 30,000 + 2,500 
= 32,500 lb. 
At this point we note that with 420 deg. total. belt 
wrap, the tight-side tension (7;) of 32,500 Ib. is 


Thus, 7: = 
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Belt conveyors continued 


only 8.3% more than the effective tension, (J) of 
30,000 Ib. required to move the fully-loaded con- 
veyor. So the belt we select (which costs about 
14 the total cost of the entire installation) need not 
be much thicker than one whose tensile strength 
will transmit the hp pull. 
Step (5). 

Determine the hp taken by both primary and 
secondary pulleys. 
Tension (7x) between primary and_ secondary 
pulleys is: 


ros . 1 
Tx ri: + x) = 


= 10,833 lb. 
Tx = 10,830 Ib. (say) 
Effective pull in primary drive 
Trp = T, — Tx 
= 32,500 — 10,830 = 21,670 lb. 
hp taken by primary drive 
Trp X S _ 21,670 X 607 
33,000  —- 33,000 
Effective pull in secondary drive 
T, _ 2500 
.30 
hp taken by secondary drive 
Tres X S = 8330 X 607 
33,000 3. 


= 398.6 


= 8330 lb. 


= = 150.02 
33,000 


Check: Total hp taken by both drives is: 

398.6 + 150.02 = 548.62 
Total calculated hp, from Step (2) 

= 553.00 

For the primary drive we select a 400 hp, 890 rpm 
(full load speed) wound rotor motor. Current 
available: 4160 volts, 3 phase, 60 cycle. For the 
secondary drive we select a 175 hp, 890 rpm wound 
rotor motor. Total hp supplied by both motors 
= 400 + 175 = 575 


Step (6). 
Check calculated or theoretical slack-side tension 
(T2) against the required minimum. slack-side 
tension of the conveyor, by figuring the various 
components starting at the tail end of the conveyor. 
It equals the assumed tail-end tension to maintain 
tautness in the belt and remove sag between idlers 
(Ter) + belt slope tension (B X H) minus one 
half return slope friction, 4 ( X Q X L). 
T; = Ter + (B X A) — “COL 
= 1000 lb. assumed + (20 X 234.5) 
028 X 44 x 990 
) 


5080 Ib. (say). 
The difference (D) between the calculated or 
theoretical slack-side tension and the required 
minimum slack-side tension (T2) is 5080 — 2500 
= 2580 lb. Since the effective tension to move the 
belt (Tx) is a fixed quantity of 30,000 Ib. and since 
any amount added to the slack-side tension must 
also be added to the tight-side tension to maintain 
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the relationship Tz = T, — T», the corrected tight- 
side and slack-side tensions for the conveyor belt 
being designed are :— 
Corrected value of 7; ' 

= Theoretical 7; + Difference D 

= 32,500 + 2580 = 35,080 lb. 
Corrected value of JT» 

= 5,080 lb. (as given above). 
Check: Corrected 7, — Corrected 7, = 
— 5,080 = 30,000 lb., the known Jz. 
Step (7). 

Determine the required gravity take-up load. 
This consists of the sum of the following weights: 
Take-up pulley; take-up shafts and bearings, etc.; 
take up steel framework; sand or ore ballast to be 
added. It amounts to: P = 2 X corrected JT) 
= 2 X 5080 = 10,160 lb. 

To permit the design of the structural steel 
members for supporting the various shaft bearings 
and other drive equipment, we must now determine 
also the corrected value of the tension in the belt 
between the two drive pulleys (Tx). 

Step (8). 

Determine the actual belt tension (7x) between 

the drive pulleys: 


35,080 


a T, (theoretical - 
(‘ee Wi Ncsalauatatnn + 2 &X difference 


K, (for 240 deg. wrap) 


between actual and theoretical Ts. 
32,500 : . E 
= - + (2 X 2580) = 12,665.8 Ib. The 
4.33 

value of 4.33 for K; (or 7;/T2) was read from Table 
1. This value of 12.665.8 lb. for 7x compares with 
the previous calculated value of 10,830 Ib. in 
Step (5). 


Summary of design 


For our design, we end up with a 36 in. wide belt 
developing a maximum (corrected) tight-side ten- 
sion of 35,080 lb. and an actual slack-side tension 
of 5,080 lb.; the maximum stress in the belt is only 
17% higher than the effective tension (Tg) of 
30,000 Ib. required to move the fully-loaded con- 
veyor. Moreover, the angles of wrap selected 
(180 deg around the primary pulley and 240 deg 
around the secondary pulley) permit the use of two 
commercial size motors: 175 hp for the primary 
drive and 400 hp for the secondary drive, without 
too much additional hp provided over the calculated 
amount. And the tight-side tension is almost 7 
times as great as the slack-side tension, compared 
with ratios as low as 2.5 or 3.0:1 for single snub 
pulley type drives. 

To provide a belt of 36 in. width that would 
meet a tensile strength requirement of 975 lb. |per 
in. of width, it was necessary to select one with 
several plies of a special rayon fabric. This material 
has greater strength than cotton, with a lower 
weight and less stretch. But to provide the greater 
flexibility need for such a thick belt to trough in 
the carrying idlers, the transverse reinforcement is 
nylon fabric. This material has greater elongation 
than rayon or cotton and so it is not used for the 
longitudinal fabric which carries the belt tensions. 
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Above: Adhesive lifts 5,000 Ib. after 30 minute set. 


Below: Adhesion was between two 2 in. rods of steel. 
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Wonder adhesive 


from a routine test 


An unexpected result during a routine test at the Re- 
search Laboratories of Eastman Kodak led to the devel- 
opment of a new liquid adhesive with a rapid set-time 
and high strength. 

To demonstrate the effectiveness of the adhesive, 
place a drop of it on one end of a 2 in. steel rod. Press 
the end of a similar rod against this surface and hold 
for a few seconds. With eye-bolts attached to opposite 
ends of this assembly, place it between a crane hook 
and a lifting harness. Within 5 min, it will easily support 
the weight of a 200 lb millwright. Meantime, the bond- 
ing forces between the molecules are continuing to 
develop rapidly. Within 30 min the crane will lift a 
large automobile full of passengers, in all about 5,000 Ib. 
If the adhesive were permitted to set for 48 hr three 
identical cars could be lifted simultaneously. 

All this is accomplished without the need for heat, 
pressure, evaporation of solvent or long curing times. 
The adhesive action (it is the result of the polymeriza- 
tion of a cyanoacrylate monomer) works well with a 
wide variety of materials including metal, glass, wood, 
ceramics, rubber, plastics, cork, felt, leather, cardboard, 
porcelain and even the human skin. 

Among the plastic materials to which the adhesive 
has been successfully applied are cellulose acetate, cellu- 
lose acetate butyrate, styrene, polyester glass laminates, 
phenolics, epoxies, acrylates, urethanes and vinyls. 
Among the metals tested, combinations of steel, alum- 
inum, copper, magnesium, bronze and brass can be 
bonded effectively. 

Eastman anticipates that industrial applications for 
the adhesive will develop where: (1) extreme speed of 
setting and curing is needed; (2) where it is necessary to 
bond like (or unlike) materials that do not normally 
respond to conventional adhesives or cements, and (3) 
where there is need for high bonding strengths within 
the confines of small joining surfaces, as in miniature 
assemblies of intricate design. Thus, the combination of 
properties of the compound (known as Eastman 910 
adhesive) may bring an entirely new approach to the use 
of adhesives in design and production fields. 

The rapidity with which strong bonds are formed 
depends on the nature of the materials being bonded. 
Tests have shown glass-to-glass bonds to be unbreakable 
within 5S to 15 sec. Wood-to-wood bonds require from 
3 to 5 min to set and only 2 to 3 hr before the bond can 
withstand rough handling. Steel-to-steel bonds set in 15 
to 20 sec, develop 2,000 psi tensile strength within 
30 min and 5,000 psi after 48 hr. After a cure of several 
weeks, the tensile strength increases slightly. 

Among the conditions that weaken or destroy the 
bond formed by the adhesive are prolonged exposure 
to high humidity and temperature. Exposure to temper- 
atures above 212 F for 24 hr will destroy it. * 





D. M. Duncan* 


Making a choice 


of dust collectors 


Dust elimination has graduated from the 


Today’s constant search for higher quality and lower 
costs is making the dust collector as basic and impor- 
tant an item of industrial equipment as the saw or the 
grinder. Elimination of dust is no longer thought of as 
a luxury, but as a necessity in efficient shop operation. 

The advantages of effective dust control can be 
divided into three broad categories: 

(1) to prevent damage to the machine or product. 
Dust shortens machine life and efficiency with its clog- 
ging or abrasive action. Dust can also damage the fine 
surfaces of products. 

(2) dust control increases worker efficiency. Not only 
is dust often injurious to employees’ health but the 
annoyance factor alone reduces the effectiveness of shop 
personnel. 

(3) dust is often collected for the sake of the dust 
itself. Diamond and tungsten carbide dust, for example, 
can be salvaged by using special collectors and sold 
for reprocessing with considerable economy. 

In cold figures, savings are often impressive. Torit 
Manufacturing Company (makers of unitized type dust 
collectors) report that one automotive firm recently 
recovered the total cost of their diamond dust collectors 
in 21 working days, through the salvage and resale of 
dust from the diamond grinding wheels. Other manu- 
facturers have stated that their collector-equipped 
grinders need regrinding and alignment only 1/5 as 
often. 

There are two basic concepts of dust collection. 
One is the central system with centrally located fans 
and ducting to the various machines. Central system 
collectors are a permanent, “built-in” part of the plant. 





* Torit Engineering Represenative, Duncan Machinery Co. 
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The unitized principle, on the other hand, fits one 
dust collector to one machine or to a small group of 
adjacent and similar machines. Its more obvious ad- 
vantages are: 2 

Flexibility. A unitized collector can be moved to new 
locations with the machine. When the plant expands, 
new collectors can be added as needed. 

Performance. Individual collectors can be tailored to 
the volume and character of the job they must perform. 

Economy. Unit installation costs are far lower, usu- 
ally about one half. Operating costs are lower since 
collectors are in operation only when the machines they 
service are running. 

Heat is saved because filtered air can be exhausted 
indoors. 

Safety. Fire hazards from sparks are eliminated since 
lint from buffing operations can be kept separate from 
grinding dust. 

Unitized collectors, too, can be divided into two 
basic types: the cabinet cloth filter types and the cyclone 
Separator types, 

Most widely used of the individual collectors are 
the cabinet cloth filter models. These are compact, self- 
contained units for use with grinders, sanders, metal 
saws or in any application where gritty dust must be 
removed. 

In operation, the dust-laden air is drawn into the 
cabinet from hoods surrounding the grinding wheel or 
other dust source. Heavy particles fall immediately into a 
dust tray under the filters. Finer dust particles are trap- 
ped on the outer, under side of the filters. Most of these 


luxury to necessity class 


particles, too, fall into the dust tray when the machine 
is stopped. The remainder is shaken loose by a handle 
from outside the cabinet. Only occasional brushing of 
the filters at regular intervals is necessary to keep the 
machine at top operating efficiency. 

The filtered air passes upward through the cabinet, 
cools the motor on its way and is discharged directly 
into the room. 

These cabinet units may be used with either grind- 
ing or buffing wheels, but separate collectors should be 
used for each type. Sparks from grinding operations 
may otherwise ignite lint from rag buffing or polishing 
wheels and start a fire. Cloth filter units are not recom- 
mended for use with rag wheels when buffing or polish- 
ing compounds are used, since sticky lint from such 
operations is apt to clog the filters to a point where the 
suction is inadequate. 

Torit engineers recommend standard 3450 rpm 
motors for most dust collector installations. They de- 
velop the greater air velocity and static pressure desir- 
able on most grinding, buffing and similar operations. 
Where a lower static pressure is satisfactory, 1725 rpm 
motors can be used, especially when quiet operation 
is a requirement. 

Standard cabinet cloth filter units have operating 
capacities ranging from 160 to 2,000 cfm. Larger ca- 
pacities can be achieved either by specially built units 
or by using several standard units in combination. The 
filters are of cotton cloth, finely woven, chemically 
treated and spark resistant, 

Cyclone separator units, the other basic type of 
unitized dust collectors, are for use with buffing wheels 
or where large volumes of dust are created, as in wood- 
working. They are especially effective with buffing 


Continued on page 57 








The cyclone type is usually used with buff- 
ing wheels, when the dust volume is large. 





The cabinet type is most widely used when 
the dust needing removal is very gritty. 


Cyclone type Cabinet type 
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Static Static | Static 

} Air press Air | Inlet press 
Model | Diam. Speed __inches i speed Size inches pee 
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FM Units for outdoor exhaust 


250 1 — 3000| 160 
12FM eS 3450 | 3 280-5700 240 2% 4800) 


13FM 3450 | 4 ae: aT ae 
18FM 3450 | 5 725 5300 320 6500 | 250 5100 
6 
8 


iki, Seed 250 1 3000 
520 6050 500 3000 | 


19FM 3450 
219FM 3450 


1100 5650 500 5700 | 
2100 6000 370 7500 
FB and FMA Units for indoor recirculation 7600 | 
12 Yo 3450 
3450 


| 5650 5900 
| 

3450 | 5150 
| 
| 
| 


5500 sai 


3450 5500 
3450 5800 


6500 





5000 
Fan Sizes 


5 8000 
Model No. Size, inches Model No. Size, inches 


7500 
12 8Y%4x1 19 9-15/16x3 6000 
13 & 18 9Y%ex1 VY 219 9-15/16x2 5500 
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The throw-aways are shown above being set up for a multiple tool broaching application. 


Machining with a “throw-away” insert 


H. B. Iron, presipent, WESSON CUTTING TOOLS LTD. 


Use of these inserts can make tooling an avenue for cost reduction 


Probably one of the most important and rapidly moving 
developments in the last few years is in the field of 
carbide cutting tools in the form of “throw-away” solid 
carbide insert holders for machining metals. This new 
tool type is destined to have a positive influence on 
general metalworking practice. 

Throw-aways embody the use of thin slugs of 
carbide. When used in specially designed tool holders 
or cutter bodies, they can be indexed up to eight cutting 
edges and after becoming dull, thrown away cheaper 
than they can be resharpened. The use of such tooling 
completely eliminates cutter or tool grind operations 
and costs. 

This is the principal reason for the throw-away idea. 
Firms using automated facilities have learned that, as 
direct costs have been lowered, indirect costs have risen 
to a point where they reduce the degree of profit 
promised by such facilities. 

One automotive executive put it this way recently: 
“The justification for automation is cost reduction, but 
it seems that after reducing standard hours by two-thirds, 
the 100% overhead rises to 300%.” 

Maintenance is the critical problem. Although this 
is true in varying degrees for the entire process, a large 
part of the higher maintenance costs is reflected in 
excessive down-time through tool failure, limited tool 
life and other tool factors. For this reason, manufac- 
turers are looking to tooling as a prime avenue for 
indirect cost reduction. The new development of throw- 
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aways is doing just that, whilst at the same time creating 
many production benefits. 

Where before it might not have been economically 
feasible to mill a particular part, throw-aways (which 
can be indexed rapidly and eliminate the high cost of 
maintenance grinding) now make milling economically 
more attractive. 

Again, where speed limitations might have ruled out 
milling in preference to broaching, throw-aways offer 
still another advantage. The use of these inserts in 
Wesson’s new cutter designs makes extremely high feed 
and speed combinations not only possible on a produc- 
tion basis, but very practical. 

To determine the extent to which the new tooling 
has taken hold in U. S. metalworking, Wesson conducted 
a national survey recently with startling results. It 
clearly shows what impact the new tooling concept 
has had on industry and how readily the idea is being 
adopted in the form of single point tools. 

About two out of three companies identified with 
metalworking are currently using at least some single 
point tools fitted with throw-away inserts. Further- 
more, in those companies throw-aways already present 
about a quarter of all single point tools. 

This means that 16% of all single point tools used 
in metalworking today are already of the throw-away 
type, despite the fact that this tooling has been available 
only for a very short time. 

This, however, is only the beginning, for the industry 
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study shows that close to three out of four companies 
in metalworking are currently planning to increase their 
use of throw-aways. This includes many companies not 
yet using them, of course. 

Single point tool operations that will be switched to 
throw-aways shortly represent 35% of all single point 
tools in those plants and account for 24% of all single 
points used in metalworking today. 

Actually, present plans in industry call for boosting 
the over-all use of throw-aways from 16% today to 40% 
of all single points in the next few years. Where they 
are used (and that means in 77% of all metalworking 
plants) they are expected to take care of 60% of all 
single point tooled operations. 

There are two primary reasons, according to users, 
for this rapid increase in the use of throw-aways: (1) 
no sharpening and (2) reduced machine down-time 
through quicker tool changing. 

The most extensive use of throw-aways today (the 
survey reveals) is in the field of transportation equip- 
ment, where 73% of the plants are using them. Next 
comes machinery (except electrical) with 70% of plants 
and ordnance with 67%. 

The bigger the plant, the more likely it is to be 
using throw-aways. The biggest penetration has been 
in the ordnance industry, where the use has reached 
33% of all single point operations. Transportation 
equipment follows with 21%. Other industries range 
from 9% to 15%. 

In plants reporting planned step-ups, the average 
increase ranges from 49% of single point tools in the 
non-electrical machinery plants down to 20%-25% for 
plants in such fields as fabricated metal products. 

The larger the plant, the greater the interest in the 
concept of throw-aways for milling and other types of 
tooling. Industry-wise, the most promising plants for 
milling are in the ordnance field (82%). 

That interest should be greater for throw-aways in 
multiple point tools seems logical, since the problems 
and costs of grinding such tooling are multiplied many 
times over single points. 

Important also is that the new tooling is readily 
adapted to the new high velocity machining materials 
(such as ceramics and cemented oxides) that promise to 
boost machining speeds two or three times above the 
present limits, and provide greater tool life. 

Important, too, is the fact that this form of tooling 


is precipitating the trend toward practicability and 
feasibility of automatic tool changing. While this is 
still in the experimental stages, rapid strides are being 
made toward completely automatic direction electronic 
tool feeding devices that will compensate automatically 
for tool wear and automatically change tools when dull. 

What is more important in current practice, however, 
are the benefits being derived on the non-automatic 
side, where there is a growing use of pre-ground and 
pre-mounted tools inventoried right at the machines 
where they can be inserted without trips to the tool 
crib and without setup delays. Such tooling as the 
“throw-aways” hasten and make this trend possible. 
No skill is required to index the inserts from a dull 
edge to a sharp one. 

In the Wesson Multicut holders, a few turns with 
an Allen wrench loosen the clamping screw and the 
insert is indexed or replaced in a matter of seconds. 
With this form of tooling, it is not necessary to remove 
the entire tool from the machine (necessitating a new 
“setup” with each change). 

In addition to cost advantages enjoyed with throw- 
away tooling, certain application advantages manifest 
themselves in a number of designs. 

This tooling is currently being used to form an 
internal spherical radius of an automotive differential 
case and holding extremely close limits on the radius to 
with +0.001 in. What is more, this is held automatically 
upon indexing or replacing of the carbide insert. The 
variations in precision grinding common to human error 
that were experienced with former tooling (which 
required regrinding of dull edges) are now eliminated. 

Employed in milling cutters, the thin throw-away 
inserts have tremendous ability to take “heavy” feeds, 
depths of cut at extremely high speeds. 

On one operation, for example, being run on a 
production basis, a 6 in throw-away insert cutter is 
machining 0.30 carbon steel taking a % in. depth of cut 
at 25 in. feed at 1450 SFPM! On this particular opera- 
tion, the cutter is producing 46 pieces per index, where 
previous cutters produced only 17 to 19 pieces. It 
produces a required 63 M.U. finish in one pass, while 
old cutter-types had to take two cuts to obtain the 
same finish. 

By incorporating the principle into boring tool 
designs, many precision and maintenance problems have 
been solved. Typical is the adaptability of the throw- 


Know your manufacturing methods 


One of the most important factors in the success of 
a manufacturing enterprise is the design engineer’s 
knowledge of manufacturing methods. It is this 
“know how” that enables him to translate his de- 
signs successfully and profitably into a finished 
product. 

In an age of increasingly greater specialization, it 
‘is more and more difficult for product designers to 
acquire this manufacturing knowledge and to keep 
abreast of the constant changes taking place in pro- 
duction methods. So rapid is the evolution in tool 
technology! 

Production know-how is important to the design 
engineer, not only for the degree of success he is to 
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attain with his design profitwise, but for constantly 
improving the quality and performance of the 
finished product. 

In the early days of mass production, it was a 
simple matter to design and process for production; 
almost all product designers had a background of 
production experience. In many cases, the chief 
production supervisor was also the chief product 
engineer. 

Not so today. For this reason, product engineers 
must constantly appraise current production pro- 
cesses and methods (especially as they relate to 
tooling), for it is a foregone conclusion that design 
determines the tooling and the methods to be em- 
ployed in production. 
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A slug-type insert holder used predominantly in in- 
dustry which is giving ground to the throw-away type. 


away idea to a micro-adjustable boring bar. 

Such tooling (whether in the form of single point 
tools or multiple point tools) is greatly simplifying 
over-all tool design and virtually eliminating the need 
for high degrees of skill in maintenance. 

Generally, the new tooling represents a tangible and 
effective method of reducing the cost of manufacture. 
In many cases, the reduction is significant. 

To better understand the immediate effect of this 
tooling on general practice, it seems helpful to speculate 
on how it will contribute to the achievement of the 
“pure production” facility of the future. 


To index from a dull to sharp edge in seconds, it 
is only necessary to loosen the locking screw 
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It will be recalled that, immediately prior to the last 
war, most plants equipped every three or four produc- 
tion machines with a tool grinder. When tools became 
dull, the operator merely shut down the machine, 
removed the tools and walked to the grinder and 
sharpened them himself. 

The next step in improving production (as well as 
costs) was the removal of all such grinders to a central 
tool and cutter grind area where a group of trained 
grinders sharpened all the tools used in the plant. As 
the cost of such skilled grinders has risen (coupled 
with the increasingly larger number of tools that come 


turn the carbide tip to expose a new edge . 


into the plant as-a requirement of more mechanized 
facilities), the costs of such maintenance have become 
excessive. 

The new concept has the earmarks of a real solu- 
tion. By incorporating such tooling on original equip- 
ment and on a planned replacement basis, it will not 
be necessary to add to grinding facilities and eventually 
may reduce them. In many cases, they may be virtually 
eliminated. 

In the final analysis, this much is certain. Tool 
costs with throw-away inserts are dropping rapidly. Tool 
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. and then tighten down the clamp locking screw. 


technology is advancing by leaps and bounds and the 
benefits to be derived from such new concepts is limited 
only by the imagination of the production engineer. 
For the design engineer, such advancements repre- 
sent changing methods, the advantages and benefits of 


which he must constantly be aware of. If the product 
engineer is to seek a constantly improved product, and 
following the trend to greater complexity, the practica- 
bility of such design progress will be greatly enhanced 
by the practicability of the tooling required to produce 
it. Throw-aways are proving a valuable answer. * 


A variety of boring tools using throw-away inserts. 





1. The Supramica 500 ceramoplastic relay spacers have no measurable moisture absorption and will not swell. 


Ceramoplastics —successor to micas? 


Mica’s outgassing at high temperature opens the ceramoplastic field 


J. H. DuBois  mycacex corp. oF AMERICA 


The choice of material for a relay lies basically between 
the organic plastics, the ceramics and the ceramoplas- 
tic materials. 

The organic plastics in general exhibit excellent 
moldability, the inclusion of complex insert assemblies, 
good dielectric strength, fair dimensional] stability and 
poor arc resistance, combined with fairly low produc- 
tion cost. Of all the organic plastics, polytetrafluoroethy- 
lene is the only material that can be considered safe 
when exposed to real power arcs. Unfortunately, how- 
ever, it releases fluorine at elevated temperatures and 
this often limits its use. 

Ceramic materials, such as steatite, forsterite and 
alumina (which are basically metallic oxides that have 
been fired or matured at high temperature), are totally 
stable dimensionally, high in arc resistance, free from 


Mica is commonly used in relay construction, 
especially in thin sections for high temperature 
and vacuum applications. It may however, be 
necessary to discontinue the use of natural 
muscovite mica in sealed high temperature 
relays, since outgassing at high temperature 
results in erratic performance and the presence 
of undesirable gases in the sealed chamber. 
Any special factors likely to cause trouble in 
relay operation, should be given consideration. 
Mechanical failure due to vibration, shock or 
other factors must be anticipated by the product 
designer and counteracted by careful material 
selection, adequate reinforcement and safety 
factors. 


2. Some Supramica ceramoplastic molded coil forms. 3. A switch assembly makes use of stamped contacts. 
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moisture absorption and unaffected by nuclear radiation. 
They are pressed to shape and fired after molding, so 
it is impossible to achieve close dimensional control or 
to use metal inserts and thus provide highly functional 
components. No metal reinforcement can be introduced 
to compensate for their low impact strength. When 
ceramic materials can be used in the “as fired” state, 
they offer the most economical solution for these critical 
applications. 

The ceramoplastic materials and glass-bonded mica 
possess many of the best features of the plastics and the 
ceramics. They are thus very suitable for critical appli- 
cations requiring absolute dimensional stability, the in- 
clusion of metal inserts, arc resistance, resistance to 
radiation effects, complex functional design, freedom 
from corona effects and outgassing of deleterious vapors 
when operated at elevated temperature in high altitude 
or vacuum applications. A new ceramoplastic material, 
Supramica 560, is now available for 500 C (932 F) com- 
ponents. No distortion under load is observed at this 
temperature, and an important factor in the success of 
this new material for relay applications results because 
its thermal expansion coefficient closely matches that 
of nickel, steel and other insert materials. 

This permits intimately bonded and permanently 
anchored metal inserts for highly functional designs 
and intricate sections, where success depends on the 
match of the metal and the ceramoplastic material at 
all temperatures (see Table). 

Of great value, also, is the fact that the ceramo- 
plastic materials are totally resistant to high current 
arcs, such as those experienced under short-circuit con- 
ditions in an aircraft, where the entire output of the 
generator may flow into the arc, completely carbonizing 
and destroying the phenolics, melamines, epoxys, alkyds 
or other organic materials commonly used. 

For several years, conventional glass-bonded mica 
has been used for relay spacers in order to obtain com- 
plete dimensional stability under the effects of thermal 
differentials and high moisture environmental condi- 
tions. Supramica 500 ceramoplastic relay spacers (Fig 
1) have no measurable moisture absorption and there 
can be no swelling of the spacers to cause contact dis- 
placement as the result of prolonged exposure to high 
moisture conditions. A secondary gain results from the 
matching thermal expansion coefficient; steel screws 
maintain the same degree of tightness at all times, so the 
spacers don’t become loose as a result of thermal dif- 
ferentials. This is commonly experienced with the lami- 


4. Components with fine wire or contacts molded in. 
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Thermal expansion coefficients for plastics, 
ceramoplastics and insert metals 


10-*/deg C 
Electrical glass 
Porcelain 
Silicone-glass laminate 
Steatite 
Platinum 
Ilium R 
Mycalex 410 glass-bonded mica .. 
Polyester-glass 
Type 446 stainless steel 
Supramica 555 ceramoplastic 
Inconel 
Type 430 stainless steel 
SAE 1010 steel 
Nickel 


Mica-filled phenolic 

Silver 

Melamine-asbestos filled 
General purpose phenolic 
Alkyd-mineral filled 
Polymonochlorotrifluoroethylene 
Polystyrene 
Polytetrafluoroethylene 


Nylon 


Properties of Supramica 560 ceramoplastic 


Dissipation factor (1 megacycle) 0.0035 
Dielectric constant (1 megacycle) 6.8 
Loss factor (1 megacycle) 0.024 
Volume resistivity (ohm-cm) 5 x 1013 
Specific gravity 2.8 
Maximum operating temperature (deg F) 
Continuous 932 
Short time 1112 
Water absorption (% in 24 hr) nil 
Hardness, Rockwell M 125 
Thermal expansion 
( /degree C at 20 deg C) 13 x 106 
Flexural strength (psi) 15,000 
Arc resistance to power arcs Very high 


Radiation resistance: Will withstand dosage of 
3.7 x 108 gamma photons per sq cm and 
1.7 x 107 fast neutrons per sq cm with no 
dimensional or hardness change. 





7. A reinforced Supramica 555 ceramoplastic housing. 
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5. Assembly with Supramica ceramoplastic molded in. 


Ceramoplastic insulation continued 


nated phenolic spacers used for telephones and other 
less critical applications. 

One of the most difficult problems confronting the 
designer of high temperature and high reliability relays 
is the bobbin for the coil. Fig 2 shows a completely 
molded coil form held to very close dimensions and 
with the mounting and assembly holes included during 
the molding operations. This bobbin, designed for high 
temperature work, withstands continuous operation at 
temperatures over 500 C when molded of Supramica 
560 ceramoplastic. 

Fig 9 illustrates the draft and dimensional control 
required for bobbins of this character. This design guide 
has been worked out very carefully for maximum value 
at minimum cost in relay bobbins. An alternative con- 
struction is that in which the bobbin insulation is mold- 
ed directly on a steel armature (Fig 10) to obtain thin- 
nest possible insulating section and ensure maximum 
magnetic force. Another acceptable bobbin construction 
(Fig 11) makes use of a non-magnetic stainless steel tube 
for the barrel, with end flanges molded directly to the 
tube in order to produce a bobbin with no central] barrel 
insulation. 

The Elgin Neomite relay (Fig 8) illustrates another 
type of problem found with very small relays. This 
well-known product is a single pole, double-throw relay 
mounted in a transistor can. 

Unusual dimensional] accuracy is essential for accu- 
rate assembly and freedom from binding or other mal- 
function factors resulting from mis-match of the assem- 
bly components. The closely toleranced base for this 
relay is molded of glass-bonded mica material in a 
multiple cavity mold to the exacting dimensions needed 
for this precision application. 

Figs 5 and 6 show a circuit breaker assembly with a 
type of construction that is also being used in the de- 
velopment of new sealed relays. One surface of this 
molded part consists of a metal stamping with an inner 
molded shell of glass-bonded mica. 

Terminals may be soldered in the holes protruding 
through this shell, and the contacts are mounted in the 
triangular box barrier which confines the arc to an area 
that is totally arc-resistant. Grooves along the side per- 
mit the accurate location of other functional compon- 
ents, and a metal case is soldered on the base after 
final assembly, to make it gas-tight. Whilst it is not pos- 
sible, at present, to mold the ceramoplastic materials 
and metais together with a true hermetic seal, bonds of 
this type will withstand nominal] pressures and are better 
than some of the so-called hermetic seals, The addition 
of silver paste fired around the terminal and bonded 
to the insert and the ceramoplastic (plus additional 
soldering operations) may convert these products to 
hermetically sealed units. Tin-indium solder has been 
used successfully for high temperature and high pres- 
sure seals of this type between metals and ceramo- 
plastics. 

Shown in Fig 2 are terminals assembled on the con- 
tact plate for a new relay. These contacts are attached 
after molding by a spinning operation, with a high 
degree of tightness. Metal terminal inserts of various 
types can be incorporated in the end flanges during the 
molding operation or assembled by a spinning operation 
after molding. Inserts of steel, silver, inconel, red brass 
or copper are often used. In many cases it is cheaper 
to mold the inserts in place, and complex multiple con- 
tact terminals may be included, as shown in Fig 4. 


Continued on page 59 
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8. Base of this relay is molded 
of glass bonded mica material in 9. Draft and dimensional tolerances for molding; 10. Molding ceramoplas- 
a mold having multiple cavities. tic directly to armature; 11. Barrel with non-magnetic molded flanges. 
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CES 


n news in pictures 


Basis for a breeze 


Somewhat of a “whatizzit,” this object forms the base 
of an electric hassock fan. Superior strength prop- 
erties of BMG-5000 (Bakelite) are used for the base, 
which can support up to 20 times its own weight. (201) 


Atom plant turbine An end-over-ender 


This partially assembled turbine sits in the testing plant Cigarettes at Winston’s Salem plant are made two cig- 
of Brown Boveri in Baden, Switzerland. It is a 150 MW _arettes long with the filters in the middle and then 
three cylinder, triple exhaust condensing steam turbine and _ split. This cunning urethane foam belt turns one bank 
will eventually be in service in.an European atomic plant.(200) over so that filters are same end for packaging. (202) 


Toolholder 


Left: Sample of a new style of 
tool holders now distributed. 

Note the “throw-away” inserts 
mentioned in this issue. (203) 











Torque recess 


Right: Slip-proof recess in an 
aircraft screw sends the whole 
tightening force down the cen- 
tral axis of the screw. (204) 


a4 
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Some modern designs 
making news today 


Edsel’s automatic adjuster Finger pull Cemented-carbide 


Spring-loaded lever at bottom pushes the The molded handle allows this plug Product of CGE’s new cemented car- 
jacking screw around a notch ata time to be pulled out of the wall with- bide plant in Toronto is this com- 
whenever, in result of the lining wear, out damage to the cord. Excessive plex lamination die used in the 
brakeshoe travel becomes excessive. (205) cord tucks neatly in the loop. (206) manufacture of electric motors. (207) 
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Skeleton of the Sputternik 


When Toronto’s Royal Ontario Museum needed a life-size model of the US Vanguard 
for an outdoor display pointing up the International Geophysical Year, Dexion of 
Canada donated the materials and constructed the rocket for them. The 72 ft. model, less 
than 1/22nd the weight of the real thing, was assembled in six 12 ft. sections. (208) 





See-through roof 


We can do no more than tell 
our readers that this car has 
a transparent roof and was 
used when the Queen visited 
Canada. The text is mislaid. 
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Ideas round-up 


Fuel injection: a new task for electronics 


The wizardry of electronics enables Chrysler Corpora- 
tion’s new fuel injection system to shatter the warm-up 
barrier to give motorists instantaneous engine response. 
Only limited production of the system is planned. 

Along with super-fast warm-up, the fuel injection 
unit has increased the fuel economy, according to ex- 
tensive laboratory and road tests. Precise electronic con- 
trol provides for optimum distribution of fuel to the 
cylinders and greater efficiency. 

The Chrysler fuel injection system differs from 
others in that the gasoline is portioned out by electrical 
pulses rather than by a mechanical metering device. 

The “brain” of the system is about the size of a 3 x 5 
in. file card box, which houses a transistor-equipped 
electronic modulator. 

Located in front of the radiator, this electronic brain 
receives electrical signals from various sensory units 
mounted in and around the engine. These signals (re- 
porting such variables as engine temperature, throttle 
position, air temperature, engine load and altitude) are 
instantly and constantly translated by the brain into the 
precise fuel requirements of the engine, whether it is 
idling, climbing or descending a mountain, cruising on 
the open highway or moving in stop-and-go city traffic. 

The brain lengthens or shortens an electrical pulse 
according to this information. Each pulse is then sent 
out to open the injector valves for just the right length 
of time to allow the proper amount of fuel to be metered 
to the cylinders. 


restriction 
—- return Zz 
25 psi fuel pressure _ 


fuel filter pressure regulator 
20 psi fuel pressure 
¥ solenoid 


ff vapor separator 
rf ¥ injector 
Hy os if valve 
ye 
inlet oir temperature sensor vitigser selector distributor 


altitude sensor 


—s 


modulator 


accelerator sensor cold start and war n-up unit 


Schematic diagram of the new fuel injection system. 


The frequency of the pulse is determined by engine 
speed, so that fuel is injected on each power stroke. The 
length of the pulses can be controlled to 1/1000 sec. 


Gasoline is pumped from the tank into pipe-lines 
which travel along the top of the engine to serve both 
banks of cylinders. A key part of the fuel supply sys- 
tem is a new electric-motor-driven fuel pump submerged 
in the gasoline tank. 


As a precaution against flooding, the fuel pump 
motor will not start until the engine is being started and 
will not operate when the engine is stopped. (210) 


Weather stripping: it needs no cement for a perfect seal 


Available to Canadian builders and sash manufacturers 
is a new, simple, positive, leakproof setting member for 
glass, metal sash and spandrel panel components, and 
for all materials used today in modern curtain-wall con- 
struction. 

Inlock self-sealing weather stripping is the product 
of 25 years’ experience (by the Inland Manufacturing 
Division of General Motors Corporation) in the com- 
pounding of flexible setting members for automotive 
windshields. 

This new weatherstrip, made of neoprene, needs no 
binders or cement to provide a weatherproof seal. The 
permanently waxed blooming surface will not deterior- 
ate through exposure and no painting or finishing is re- 
quired. 

Danger areas formerly found around mitered corners 
and joints are eliminated because of the injection 
molded corners. The entire perimeter of every Inlock 
structural weather strip is fused into an error proof 
continuous cushion-sealed setting for every pane of 
glass, sash or panel. 

Installation takes only a few seconds: mount, insert 
and zip, it’s permanently pressure sealed. Replacement 
of broken glass or damaged panels is quickly carried 
out. (211) 
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Chemical milling: demonstration of its great potential 




















Barrel finishing: 


large parts can now be handled 


As barrel finishing equipment and methods continue to 
advance, very large metal parts are being effectively 
deburred and finished. 

For example, giant compressor housings (285 Ib, 
2% ft along the base), are being deburred and polish- 
ed in an Almco Model DBF-800-40-1 “fixture” ma- 
chine, making substantial savings in time and cost over 
former manual finishing methods. After the barrel fin- 
ishing process, gasket surfaces are completely burr-free, 
with low microinch finish. The inside of the housing is 
entirely clean, with all particles eliminated. 

The fixture type of Almco barrel uses custom- 
designed fixtures to hold the large part securely during 
the work cycle, yet permits the abrasive action to reach 
all surfaces. Very intricated parts, with complex con- 
figurations, can be processed in such equipment. 

The door-mounted fixtures are designed for easy re- 
moval with allied handling equipment. (213) 
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The most complicated part so far formed by the new 
manufacturing technique of chemical milling (see Design 
Engineering, October 1956, page 35) is in quantity pro- 
duction at United States Chemical Milling Corporation. 

Involving three different taper angles, the desired 
shape requires nine different milling steps. After the 
plate has passed through staging and been thoroughly 
cleaned (Fig 1), a coating of maskant is applied. This 
coating yestricts the removal of the metal to the exposed 
areas. After masking, the area in which the first cut 
is to be made is scribed with a sharp tool and then the 
maskant is stripped from the area to be milled. Fol- 
lowing this, the first cut (which is a taper) is made by 
controlling the rate at which the part is immersed in 
(and withdrawn from) the chemical solution. Upon com- 
pletion of the first cut (Fig 2) the exposed section is 
masked again and two other areas are each scribed, 
stripped and tapered (Fig 3). 

After all three tapers are completed, the part is 
again remasked so that there are no exposed areas. The 
area of the deepest cut is then scribed, stripped and 
milled. Since each of the remaining five steps repre- 
sents a shallower cut, no further masking is required. 
As each succeeding area is scribed and milled, addi- 
tional metal is removed from the exposed sections in 
order to bring all six cuts to their final, specified depths 
at exactly the same moment. The finished part (Fig 4), 
with every section milled to exacting tolerances, is then 
ready for installation in the vehicle for which it was 
designed. 

This is a graphic example of the design potential, 
which has been vastly broadened by USCM and its 
method of manufacture. A single integrally-stiffened 
part has replaced nine separate pieces, which had to 
be riveted, bonded or welded together to form a sub- 
assembly with structural weaknesses and higher manu- 
facturing costs. (212) 


Sample large metal part after barrel finishing. The 
gasket surfaces are completely free of burred edges. 
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Ideas round-up = continued 


Fork truck: new mast assemblies 


Two new series of mast assemblies have been introduced 
by Mercury Manufacturing Company for use on its fork 
trucks. Completely redesigned with uprights milled from 
solid stock, smaller rollers and other refinements: of fine 
engineering, they offer lift truck users shorter turning 
radii and higher over-all lifting ranges, important factors 
in modern industrial handling. 

The standard series of masts (the Duoscopic) have 
a 2:1 lift ratio and will be used on fork trucks of all 
capacities. The other mast series (the Triscopic) give a 
3:1 lift ratio and provide greater free lift (before mast 
extension begins). Free lift is essential in operations 
involving loading and unloading through semi-trailer and 
railroad doors. 

Both new masts are more compact than their pre- 
decessors. Channel uprights are milled from solid high- 
carbon steel bar stock, providing an assembly with full 
strength and rigidity in a narrower channel. The reduc- 
tion in channel depth permits the use of smaller rollers 
which, in turn, helps increase over-all lifting height. The 
milled channels, further, eliminate the misalignment 
problems, rough surfaces and sloppy tolerances encoun- 
tered in channels constructed by welding two steel angles 
together. Eccentrically adjustable rollers on lifting ele- 
ment and telescoping channel members compensate for 
any wear that might occur. 

On the lifting element, floating side-thrust rollers (to 
maintain side clearances and handle lateral forces pro- 
duced by off-centre loading) are easily adjusted by turn- 
ing readily accessible set screws, (214) 
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A complete mast assembly, one of the two new series. 


Strain gauge: high on sensitivity and stability 


New SR-4 foil type rosette strain gauges with substan- 
tially higher sensitivity and stability than any previous 
rosette gauge have been announced by the Electronics 
and Instrumentation Division of Baldwin-Lima-Hamil- 
ton Corporation. 

The gauges are of bonded filament type construc- 
tion and they have a sensitivity 8% higher than that 
of any previous rosettes. They need no lateral correc- 
tions (except in the most precise testing problems), can 
withstand temperatures as high as 300 F in continuous 
service and are thinner, more flexible and more easily 
applied than bonded wire SR-4 strain gauges. 

Two sizes of bakelite bonded rosettes are available: 





Resistance 
(Ohms) 


Type Gage Diameter 
Factor (In.) 


(Approx.) 


























diameter 





The new rosette consists of three single element foil 
gauges individually insulated and mounted in Bakelite. 


Continued on page 50 








If you are looking for an accurate, 
durable drafting machine, always 
examine the Drawing Head first. a picture to a cobweb, of course, because 
the cobweb wouldn't hold — but if you 
could, you'd probably use a ‘“*RAWLNUT"’ * 
to do it with. “‘RAWLNUTS” are ideal for 
fixing in thin, hard, brittle or crumbly 
materials. 


Make this revealing check: 


The “RAWLNUT” is a tough rubber sleeve, 
with a flange at one end and a bonded- 
: in nut at the other. It is used with a 
Ait whiting pacts wade of. steci os : standard machine screw. In thin material, 

(will last longer than light metal) “Ry the ‘*RAWLNUT" mushrooms under the 


pressure of the tightening screw to form 
° tet : 
15° notches precision ground - not stamped. . () YES 1 a rivet-like head behind the material. In 
(will be more accurate) * 5 : 5 : i" 
thick material, it expands to grip the sides 


Screws secured in position by dowpins of the material with vise-like pressure. 


(will hold accuracy for many years) If you've got an awk ward fastening job 

Metal surfaces chromed and sand-blasted .... c e- to do, in plaster walls, thin wood panel- 
(will stand up better than nickel and ling or glass, for example, ‘‘“RAWLNUTS” 
other finishes) are what you need. 


“RAWLNUTS” are vibration-proof, water- 


KUHLMANN Precision Drafting Machines offer ALL these proof, electrically insulated, air-tight. 


advantages ... and cost no more. : , : : 
For detailed information, write or call; 


RAWLPLUG PRODUCTS (CANADA) LIMITED 


KUHLMANN STRAUBE COMPANY LIMITED 7320 Upper 
P.O. Box 358 OAKVILLE, Ont | RAWLPLUG WORLD'S LAR- 

Phone VI 4-9882 | | GEST MANUFACTURER OF Montreal 28,P.Q. 
FASTENING DEVICES 


Write for literature and prices to: 


Lachine Road 





Branches at Toronto 
Reg d Trade Mark Winnipeg and Vancouver 
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TRANSMISSIONS | 








Combine Forward e 


We'll shoot ‘em to you 


-_—* ' Neutral e Reverse @ Reduction 
hte Mies | Up to 28 H.P. 
SS Sat / ts ' * Performance proven 
: z : Es, in thousands of machines, 

as fast as you need ’em! y Shots cealaaee dashes 
but giants in power—solve 
many design and 
transmission problems. 
production facilities means prompt delivery caus Engineered for maximum 
on practically any ball requirement. Stand- sail efficiency and economy— 
ard materials include ferrous and non-fer- reverse quickly and 

3 smoothly under full load. 

a Model 5108 up to 
of other materials made to your specifica- : 8 H.P.—Model 5201 up 


to 28 H.P. 


Hartford's policy of maintaining a large 


inventory of sizes and grades plus flexible 


rous alloys, plastic, nylon and glass. Balls 


tions. Our engineers will gladly work with 


@ 00000004 


. you on any ball problem. Try us and seel Model 5201 
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Hartford Steel Ball Co., Inc., Hartford 6, Conn., U.S.A. acetal Lover wate 0% 


FOR OVER HALF A’ CENTURY 
IN CANADA: LYMAN TUBE & BEARING COMPANY, LTD. 
72 Perth Ave., Toronto @ 920 St. Sophie Lane, Montreal 
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Ideas round-up = continued 


Types FABR-2 and FABR-4, with gauge lengths of % 
in. and % in. respectively. The former replaces the 
epoxy-backed rosette Type FAR-2, the foil gauge for- 
merly offered, whilst FABR-4 is an entirely new prod- 
uct. 

The bonded-wire type rosette gauges most nearly 
comparable to the new foi! gauges are the paper-and- 
cement types AR-1 and AR-7. The new foil rosettes 
are sO superior in dimensions (and in many other re- 
spects) that the foil gauge will probably supplant the 
wire gauge entirely. 

These bakelite foil gauge rosettes extend greatly the 
usefulness of the rosette as a stress analysis tool. In 
addition to pin-pointing the area under consideration 
to a %2 in. or %4 in. circle, the bakelite and glass fibre 
filler construction results in greater stability than pre- 
viously achieved both as regards moisture and aging. 

The gauges can be applied using either conventional 
bakelite (furnished with them) or epoxy-type cements, 


Soldering aluminum: 


some simple new techniques 


Simple and effective techniques for soldering aluminum 
and its alloys (as well as galvanized metals) have been 
developed by G. M. Bouton and P. R. White, metal- 
lurgists at Bell Telephone Laboratories. These tech- 
niques employ an inexpensive and stable zinc base alloy 
as a preferred solder, and no flux or vigorous abrasion 
is necessary. Joints in aluminum made by these methods 
are stronger than commercial aluminum itself. 

Because of their simplicity, the techniques are ex- 
pected to find widespread applications both in industry 
and in the home workshop. They are most effective for 
the types of joint (such as butt and T) where the surfaces 
are accessible for manipulation with the solder stick. 

Long-term stability of the soldered joint is assured 
by the rigid exclusion from the high purity zinc base 
alloy of deleterious elements such as lead, tin, bismuth 
and cadmium, which cause intergranular corrosion. A 
fraction of magnesium may be added to enhance its 
stability, and up to several percent of aluminum may be 
included. 

In soldering aluminum it is not necessary to remove 
rolling mill oils or the surface oxide from the area to be 
wetted. A single stroke of the solder stick across the 
heated aluminum surface causes the solder to penetrate 
the oxide and wet the aluminum. The normally tenaci- 
ous oxide film is lifted off, much like paint peeling from 
wet wood. This raised oxide coating may then be wiped 
aside. 

Surfaces thus wet can be joined by bringing them 
together and adding more solder by drawing the solder 
stick across the hot metal pieces. Heat may be applied 
electrically or by means of torches burning common 
fuels. 

This soldering technique is equally effective for join- 
ing galvanized surfaces without a flux. Joints produced 
by it are strong and stable. (216) 
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-such as Armstrong A-2. 


The epoxy cements are very 
easy to use, because heat and high clamping pressure 
are not required. The upper limit of temperature for 
bakelite cement is 300 F in continuous service (400 F 
for short tests), while the epoxies are limited to below 
180 F for accurate strain measurements. 


The greatest possible error due to ignoring lateral 
corrections, with these new gauges, is 1% compared 
with 3% for wire-gauge rosettes. Their thickness runs 
from 0.004 to 0.006 in., compared with the ‘thickness 
range of 0.007 to 0.009 in. for similar wire gauges. 

In addition to the two rosettes, the Division is offer- 
ing two other new, single-element foil gauges in a pro- 
gram which will soon make available types of the super- 
ior foil gauges equivalent to each existing SR-4 bonded 
wire strain gauge. 

Dimensional and electrical specifications for the 
four new SR-4 foil gauges are given in the table. (215) 


Spot of solder on a sheet of aluminum. Dark area is 
where the solder has crept under the oxidised layer. 


Demonstration of the new aluminum soldering process. 
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ONE COIN 


is just like another of its kind — min- 
jature precision on a magnificent scale. 
S. A. money is beautiful, durable. 


If your money comes from making 
precision equipment, you’ll want to 
know more about the profit-produc- 
ing powers of Miniature Precision 
Bearings. These bearings improve 
instrument sensitivity and reliability 
— heighten values and often cut 
costs. 

Now possibility and perfection can 
replace impossibility and imperfec- 
tion. There are MPB bearings from 
32” O.D. down — precise within 
limits one-third the thickness of a 
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postage stamp! Despite its minute- 
ness every ball in an MPB retainer- 
type bearing rolls in its own coined 
pocket. Even under extreme temper- 
ature changes MPB bearings run 
smoothly, helping your product 
deliver continuous precision and top 
performance. 

If miniaturization can help you, so 
can MPB. Over 500 kinds of bearings 
— specials if you need them. And we 
are ready with the world’s broadest 
miniature bearing experience (we 


ONE BEARING 


— if it’s an MPB bearing — is exactly like any 
other of its kind, minted with magnificent, min- 
iature precision. 


own the mint!) to solve your prob- 
lems and help you mint ideas. Write 
to Miniature Precision Bearings, Inc., 
700 Precision Park, Keene, N. H. 


VFB 
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Ideas round-up 


Electrical contacts: a new line in powered metals 


An expanded line of silver-graphite powdered-metal 
electrical contacts has been developed by Gibson Elec- 
tric Company. 

Nine new materials have been added to the graphite 
Gibsiloy group, which now totals 15. Included are 
silver-graphite, silver-nickel-graphite, silver-tungsten- 
graphite and copper-graphite powdered-metal composi- 
tions. 

According to Gibson engineers, the newly-expanded 
graphite line will allow greater flexibility in selecting 
and adapting the correct contract material to each elec- 
trical product. Typical uses include disconnect switches, 
light-duty air circuit breakers, rheostats, contact brushes 
and contactors. 

Being non-metallic, graphite reduces the welding 
tendency of electrical contacts, improves the “surety of 
making contact” because it cannot tarnish or form sur- 
face oxides, and imparts self-lubricating properties. 
Graphite Gibsiloys are made from mixtures of metal 
powders and graphite powder. Because graphite tends 
to retard brazing, the contacts are specially treated to 
provide a surface satisfactory for brazing with silver 
solder. 

New materials in the line are these graphites: C-6 
for disconnect switches; C-2 for contactors and rheo- 
stats; C-1, C-500, C-250, C-125 for rheostats and 
contact brushes. Also new are NC-205 (silver-nickel- 
graphite) which is ideal for current-carrying hinged 





Sample selection of the new powdered metal contacts. 


connections on circuit breakers and disconnect switches; 
CW-52 (silver-tungsten-graphite) for light-duty air cir- 
cuit breakers and for rheostats; UC-7 (copper-graphite) 
for rheostats and contactors. 

C-1, C-500, C-250, C-125 and UC-7 are recom- 
mended as sliding contacts only, while CW-52 is cap- 
able of use only as make-and-break contacts. C-6, C-2 
and NC 205 may be used for both functions. 

All graphite Gibsiloys are available solder-backed 
for brazing. The company supplies contacts alone, or 
assemblies. (217) 


Air suspension: design for a level trailer bed 


LEVELING VALVES 


AIR SPRINGS 


RODS 
UPPER TORQUE ROD: SWAY BARS 


LOWER TORQUE RODS 


A semi-trailer air suspension system, featuring integrated 
air reservoirs and advanced sway control designs, has 
been introduced by Clarke Equipment Company’s auto- 
motive division. 

The units are available in single axle models of 
18,000 and 20,000 Ib capacities and tandem models of 
32,000 and 36,000 Ib capacities. Each is offered in 
packaged assemblies of frame, air springs, reservoirs, 
shock absorbers, filters, leveling valves and sway bars, 
for simple installation on new equipment or operating 
trailers. Interchangeability of parts between single and 
tandem models is provided to facilitate fleet main- 
tenance. 

Air reservoirs are integral parts of the unit. Air 
is delivered to each reservoir by a common line from 
the tractor’s compressor. Each reservoir in turn serves 
one side of the air suspension independently of the 
other. Thus, (Clark engineers point out) the trailer bed 
remains level both laterally and vertically under all 
load conditions. 

Built-in sway bars are provided to minimize lateral 
roll. Two lower torque arms and an upper torque rod 
maintain and position the axles laterally and absorb 
brake torque. (218) 


Continued on page 54 












































An Autopositive Paper intermediate made from a weak-line drawing produces an easy-to-read print. 


Tonic for 
Tired 


Tracings 





@ Kodagraph Autopositive Paper Extra Thin 
for high-quality photographic intermediates 
at lowest cost. 

@ Kodagraph Autopositive Paper Translucent 
for faster printing, more durable, easier- 
to-revise intermediates. 

@ Kodagraph Autopositive Film for very 





OME OF THE TRACINGS your customers send in 
S were probably “tired” from the start—have light, 
anemic lines incapable of turning out really readable 
prints. Others owe their lack of graphite to constant 
handling and use in print making. 

To produce legible prints from such lacklustre 
originals is easier than it looks. Simply reproduce 
them on Kodagraph Autopositive Paper or Film, de- 
pending on their condition. It’s amazing how these 
materials can step up line density . . . render even 
faint detail crisply and sharply. 

Let your customers know soon what you can do 
for their tired tracings. They'll waste a lot of time 
and money if they think retracing is the only way out. 


CANADIAN KODAK CO., LIMITED 


Toronto 9, Ontario 


“increasing profits for blueprinters everywhere” 


fast printing intermediates of highest quality. 
@ Kodagraph Contact Paper Translucent 
for fast-printing, durable, very high-quality 


intermediates. 


@ Kodagraph Repro-Negative Paper 
for black-line intermediates from 
negative-type originals. 
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Ideas round-up continued 


Valve: tapered orifice design 


The tapered orifice valve made by General-American 
Valve Co. offers a radically new concept of flow control. 
By moving a plug with a tapered slot into (and out of) 
a circular opening, the flow of fluid or gas is controlled 
by the area of the tapered slot at the head of the open- 
ing. A circular sealing ring eliminates by-pass. 

Replacing the needle valve in nearly all applications, 
the valve will pass foreign particles twenty times as 
large as will comparable needle valves. 

Its principal advantages are: it is a highly accurate, 
infinitely variable control: non-clogging; non-freezing, 
abrasion-resistant with an excellent coefficient of flow 
at all settings, with very low turbulence. 

Thoroughly field tested, the tapered orifice valve is 
available in many sizes, pressure ranges and connections. 
Special design problems are welcomed and manufactur- 
ing licensing will be considered. (219) 


The valve has an excellent flow under all conditions. 





VARIATION OF 
VALVE OPENING 








Fasteners: for attaching insulation to metal decks 


Following successful experience since early 1956, a 
complete line of these fasteners is now manufactured. 
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A complete line of non-piercing mechanical fasteners 
developed for attaching roof insulation to the various 
types of metal channel decks is being introduced by 
Geo. A. Tinnerman Corporation. This follows the use 
of one such clip to secure more than 1% miilion sq ft 
of insulation under all extremes of weather since early 
1956. 

Originally developed by the Research Division of 
Dominion Fasteners Ltd. (at Hamilton, Ontario), the 
new fasteners (known as GAT-Dek clips) have been 
approved by accredited testing laboratories in Canada 
and the United States. 

The system provides a first-class vapor barrier with- 
out the use of costly membranes. It has been used with 
just as much speed on installations within the Arctic 
Circle. 

The clips themselves have sharp serrated teeth at 
each end of the foot element. These grip the sides of the 
deck flute when the clip itself is driven into place with 
a simple tool. The clip is snapped into the tool, which 
in turn is placed vertically against the edge of the 
insulation and driven into the flute of the deck by 
hammer blows on the head of the tool. The next section 
of insulation board is then butted against the board 
already in place, so the edge is snug against the upright 
leg of the last preceding fastener. Since the fastener 
has opposing tabs, one clip serves as a common anchor 
for two abutting boards. 

The illustration shows a GAT Dek-Clip in place and 
the way in which the serrated teeth at each end of the 
foot element grip the sides of the flute after the clip 
has been seated. The section of insulation material is 
simply slipped under the projecting tab and butted 
against the board already in place. This clip resists a 
pull-out load in excess of 200 Ib. (220) 
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The Glidden Weatherometer producing a‘“‘severe weathering condition”. . . being operated by a chemist of the 
Technical Service Department as one of his tests to develop a better, longer-lasting finish. 


GLIDDEN CREATES THE WORLD'S WORST WEATHER 
..-.TO GIVE YOU LONGER-LASTING FINISHES 


To produce finishes that we can definitely say will last longer, stay 
brighter and resist weathering, we put them through many and varied 
tests—tests far beyond their normal requirements. 

A typical example of this type of testing is carried out in the Weather- 
ometer. This is a machine that simulates heavier rains, stronger suns and 
more intensive heat than any finish would normally encounter. A machine 
that telescopes into days the effects of years of abusive service. This is 
just one of the many tests carried out in the Glidden Laboratory. 

We agree with you when you say testing shouldn’t end in a lab. On your 
production line or in actual field use, Glidden continues its proving 
programme. Whether your problem is the effects of dust, salt spray, 
chemical fumes, oil vapor, extreme changes in temperature or the abuse 
the public gives your products—Glidden research ensures you of complete 
satisfaction. We will work with you to develop a finish and then prove 

its economy on your production line and its effectiveness in actual use. 

In the Glidden Technical Service Department, consisting of practical 
chemists and technologists, using the most modern equipment, we are 
prepared to apply their wide experience to your needs. This department 
and the service it offers is freely available to you. Please contact your 
Service Representative or write us direct. 


INFORMATION YOU'LL VALUE! 

This booklet outlines all Glidden Tech- 
nical and Laboratory Services—and how 
you can profit by them. We will gladly 
send you a free copy —just write to: 


ome ern we 101 Rete 


1-58-1 


THE GLIDDEN COMPANY LIMITED 


Technical Service Department + 351 Wallace Ave., Toronto, Ont. + 133 Elmslie St., Ville La Salle, Montreal, P.Q. 
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Storage Racks — 
Guard Rails 
made easily with 
KEE KLAMPS 


the malleable, galvanized fittings with the case- 
hardened grub screws. 


Your unskilled labour can cut Standard Iron Pipe, 
insert it in the KEE KLAMP (no threading) and 
tighten the grub screw with an Allen wrench. It's 
as simple as that. 





We will suggest the most economical de- 
sign for your purpose when you osk us for 
@ quotation. 














Bench 
framework 





There are 50 types of KEE KLAMPS for pipe from 
Ya" to 2”. Write for talog and Canadi 
Stock List. 





KEE KLAMP DIVISION 


of O'Donnell-Mackie Limited 
97 Wingold Ave., Toronto 10 
RUssell 7-391 1 


Vancouver Agent: 
Allan Equipment & Distributors Ltd. 
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New Products 


Temperature regulator 

Designed to withstand the corrosive effect 
of certain fumes, gases, acids and chemi- 
cals, a new stainless steel temperature 
regulator is now offered by Fulton Syl- 
phon Division of Robertshaw-Fulton 
Controls Company. 

The new regulator (called the No. 
11061-R) was developed mainly for use 
in chemical plants. Other applications 
are in plating rooms and in processes 
where ammonia vapors are present. It is 
also recommended for exposed locations. 

In standard models of this control, the 
entire upperworks are of stainless steel. 
The company said it will supply valves 
(as well as upperworks) in stainless steel, 
for use in extremely corrosive situations. 
It is available in sizes from % to 4 in., 
and for temperatures between 20 F and 
455 F. 

Similar in operation to other Fulton 
Sylphon regulators, it requires no ex- 
ternal power source (such as compressed 
air, water or electricity) to function 
efficiently. A large stainless steel bellows 
used in the thermal unit provides accurate 
and sensitive control over temperature. 
and sensitive temperature control. (221) 


Surface grinders 
Providing an economical method of fin- 
ishing a wide range of ferrous and non- 
ferrous metals, alloys, plastics and cer- 
amics, the British-made Wright table 
surface grinders are now available in 
this country through Air Transport 
Equipment, Inc. 

The entire line (ranging in size from 
8 to 20 in. diameter) is available with 
a variety of accessories. (222) 


Air sampler 

The problem of air pollution is of tre- 

mendous importance to municipal gov- 
| ernments and industry, and the Staplex 

Company now has available a high vol- 

ume air sampler unit for general use. 

This unit was developed in the lab- 
oratories of the New York office of AEC 
and has been manufactured in large 
quantities. 
The prime purpose of the unit is for 
sampling large volumes of air for par- 
| ticulate matter by means of a filter paper. 
| The sampler has been used successfully 
to sample air containing particles as 
small in diameter as 1/100 micron. 

The device employs a turbine type 
blower. It is designed for 24 hr sampling 
and has a rugged cast aluminum housing 
(to keep the weight down.) 

A high volume air sampler has be- 
come quite a necessity in maintaining 
| modern health standards, and many com- 





ROPER 


Tough. (See ‘Temperature regulators’) 


panies and municipalities are purchasing 
them for the wide and practical service 
they offer. (223) 


Does 24-hr duty. (See ‘Air sampler’) 


Marine engine 

A four page brochure, describing the 
recently developed Series 71E marine 
work boat engine, is available from Gen- 
eral Motors Diesel Limited. 

The brochure explains how the engine 
will give more profit for commercial 
marine operations: rated at 170 hp, it 
will save 10% in fuel. Five features of 
the new engine are illustrated in the 
text. (224) 


Oil burning boilers 

Planned as an aid to the designer, in- 
staller and operator of oil burning boil- 
ers, a manual (from Cleveland Fuel 
Equipment Co.) gives data, formulas 
and general information leading to im- 
proved performance and efficiency of the 
combustion system. 


Each of the variable factors encount- 
ered in oil burning equipment is treated 
in a clear, easily understood manner. 
The importance of each step in the 
combustion process (as related to over- 
all efficiency) is discussed in order of its 
appearance in the operation. (225) 


Continued on page 58 





Dust collectors 
(Continued from page 35) 





compounds, for cyclone separators pre- 
cipitate the dust centrifugally and have 
no filters to clog. They have an un- 
usually high collection efficiency for both 
coarse and fine particles. 


Whirlwind motion 


As the name implies, the cyclone sep- 
arator operates by drawing the dust into 
the top of the filter’s cone, where spiral 
baffles direct the air into a whirlwind 
motion. Dust particles are precipitated 
out of the air stream by centrifugal force 
and settle down through the cone to the 
dust reservoir below. With as much as 
95% of the dust removed from the air 
in this way, the clean air is then drawn 
up through a squirrel-cage blower and 
exhausted. 

These units handle from 260 to 5,000 
cu. ft. per min.; two or more units are 
sometimes coupled together for greater 
capacity jobs. 

The dust reservoir at the base of these 
machines has a pull-out drawer for neat 
and easy removal of accumulated dust. 


Outdoor discharge 


Cyclone separator collectors can be 
discharged to the outdors or (where it is 
desired to conserve heat) can be equip- 
ped with after-filters. One of these re- 
circulating types uses an after-filter bag 
of woven wool. Another uses an after- 
filter constructed with disposable filter 
pads of glass wool. This second type is 
recommended for use where the nature 
of the dust makes it desirable to throw 
away and replace the filters. 


Unusual application 


A recent and unusual application of 
the cyclone separator principle is found 
in the diamond dust collector manufac- 
tured by Torit. This compact unit is 
used in conjunction with diamond wheel 
grinders. With typical cyclone action, it 
precipitates the diamond dust into a clear 
plastic container that can be visually 
inspected and quickly emptied when 
full. * 





Changing your 
address? 


If you change your address be 
sure to notify our subscription 
department quoting both your 
old and new addresses. 
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How Parker straight-thread fittings 
solve leakage problems 


Forget about danger of cracking 
or distorting valve bodies by over- 
tightening the fittings. Forget 
about messy pipe “dope.” Forget 
about leakage problems resulting 
from tapered pipe threads in high- 
pressure hydraulic systems. 


Eliminate these problems. Use 
Parker O-ring seal straight-thread 
fittings (which conform with the 
SAE Standard for Hydraulic Tube 
Fittings) for leakproof, trouble- 
free connections. Available on both 
Triple-lok (see Catalog 4310) and 
Ferulok (Catalog 4320). 


Ask your Parker Distributor today 
for catalogs or write to — 


f NX 


New, Broader Line of Hoze-lok fittings 
for medium- and high-pressure hy- 
draulic service. No skiving of hose 
cover. Easier make-up saves time and 
money. Longer performance, greater 
re-usability. Catalogs 4433 and 4434. 


PARKER FITTINGS AND HOSE DIVISION 


Section 435-K, Parker-Hannifin Corporation, 17325 Euclid Ave., Cleveland 12, Ohio 


Parker ae PeTevalhile 


reative 


ove lel-ie 


in fluid systems 





FREE DESIGN 
HANDBOOK! 


72-PAGE 
TECHNICAL MANUAL 
AND CATALOG ON 


MICRO-BEARINGS 


miniature 
ball bearings 


If you work with miniature instru- 
ment-type ball bearings you'll find 
this new, authoritative publication 
a complete, handy source of engin- 
eering data and specification in- 
formation. 


HELPS SOLVE 
DESIGN PROBLEMS 


Far more than an ordinary catalog— 
it contains a helpful survey of fac- 
tors to consider in selecting and 
applying miniature ball bearings— 
plus 60 pages of engineering bul- 
letins covering all the aspects of 
bearings important to designers... 


Available types 

Radial and axial play 
Dynamic and static loads 
Lubrication 

Torque 

Mounting practices, etc...,. 


Sent FREE to Engineers, 


Draftsmen, and Purchasing Agents 
Write for your copy... 


NEW 
HAMPSHIRE 
BALL 


BEARINGS, INC. 


PETERBOROUGH 1, N.H. 


Aeromotive Engineering Products, 
5257 Queen Mary Rd., Montreal 29, Que. 


| plates 


New products 


continued 


| K-factor tester 
Now available from Tatnall Measuring 
Systems Company; a K-factor tester to 
| measure the specific thermal conductivity 
of a material. 

This is a simple apparatus using the 
| bag technique for heat conductivity 
| measurements. It meets ASTM require- 

ments, is quick and convenient tto use 


| and low in cost. 


It consists of a portable hot plate unit, 
| a cold bath and a relay rack. The hot 
| plate unit is a seven layer sandwich of 
held together by spring-loaded 

bolts. The unit and electrical connec- 
tions are enclosed in a bag of thin plas- 
| tic. 

The two outside plates are metal cool- 
ant plates. The three central members 
form the heating part of the apparatus. 
Specimens up to 1.25 in. thick are held 
between the coolant plates and the heat- 
ing section in the middle. Special models 
operating at temperatures up to 600 F 
can be furnished. 

The cold bath comes in three models 
which operate at temperatures from room 
temperature down to —100 F. 

The simplest of these uses water as the 
coolant. Another model uses a refriger- 
ated mixture of water and glycol, while 
the third method (for temperatures down 
to —100 F) operates on a mixture of 
alcohol and solid carbon dioxide. 

K-Factor measurement can be made 
with the Tatnall apparatus in from 2 to 6 
hours, depending upon the specimens. 
Readings can be taken either from the 
recorder on the relay rack or from a 
potentiometer. (226) 


Displacement pump 
The Ejectopump is a compressed-air 
operated displacement pump that is com- 
pletely pneumatic. It has no_ rotating or 
reciprocating parts. Regular intake and 
discharge strokes begin automatically 
when it is connected to any compressed 
air supply line. Because it is self-priming. 
the pump (unlike most compressed-air 
| Operated pumps) can be installed above 
| the level of the liquid to be pumped. 
The pump (which is handled in Can- 
ada by Ferro Enamels (Canada) Ltd.) 
| consists of a cylindrical casing, a float 
and two non-return valves, which are in 
| contact with the liquid. A header mount- 
| ed above the casing is never in contact 
with the pumped liquid. It houses the 
| pneumatic valves and an_air-operated 
| injector which operates only during the 
intake stroke. Rate of air admission to 
| the casing during the discharge stroke is 
| adjustable, allowing perfect control over 
| the rate of discharge of the pump. 


The B4 and B4 SV pumps have been 
designed to meet the special needs of 
users in the food and chemical indus- 
tries where thorough, easy cleaning of 
all plant is required. (227) 


Nut and bolt assembly 

There is an easier way to secure steel 
beams. In use for many years in the 
U.S. and other countries, the Anco-Nut 
and structural Rib Bolt (W. R. Watkins 
& Co. Ltd.) are fast replacing the usual 
hot riveting system of joining used in 
steel construction here in Canada. This 
combination of rib bolt and lock-nut 





























forms an economical substitute for rivet- 
ing both in cost of material and in labor. 
The contractor can erect two cor three 
beams instead of waiting for an entire 
floor, because he does not have to bring 
out a four-man gang, heating furnace, 
air compressor and other equipment each 
time. (228) 


Epoxies 

Four new additions to the Hysol 6900 
epoxy casting product series have been 
announced by Houghton Laboratories 
Inc. 

This series (specially designed for the 
casting of transformers, coils, magnetic 
amplifiers and other similar equipment), 
incorporates longer pot life, low viscosity 
and the elimination of settling. Thus, a 
new ease of handling is attained, and 
these products are more suitable for con- 
tinuous production techniques. The non- 
settling feature reduces the problems en- 
countered in storage and preparation. An- 
other advantage is their flexibility, which 
prevents cracking caused by temperature 
cycling and shock, often called for by 
Mil-T-27A. (229) 


Deviation recorder 

A speed deviation recorder with an ac- 
curacy of 0.1% has been announced by 
Canadian General Electric Company 
Limited. 

The Type HE round chart recorder is 
designed for use in processes where it is 
necessary to maintain constant speed. An 
example is in the manufacture of nylon 
(or other man-made fibres) with similar 
applications in the steel, rubber, paper 
and chemical industries. 

The instrument indicates and records 
the percentage deviation from a prede- 
termined but adjustable speed. The input 
signal is received from a precision d-c 
tachometer generator and compared with 
a stable adjustable d-c reference. (230) 


DESIGN ENGINEERING JANUARY 1958 





Ceramoplastics 
(Continued from page 43) 





Molded-in inserts are most desirable 
for high voltage, high altitude applica- 
tions, because they reduce the possibility 
of corona forming in the gap between 
insert and insulator. With the matching 
thermal expansion co-efficients of the 
ceramoplastics and metals, it is possible 
to mold inserts that are totally corona- 
free under all thermal and altitude con- 
ditions. 

Fig. 3 shows a switch assembly that 
makes interesting use of stamped con- 
tacts assembled. at low cost in Mycalex 
410 glass-bonded mica. The very nar- 
row slots (0.018 in.) permit entry of thin 
metal stampings and can be molded with 
a_very high degree of location and di- 
mensional precision in the ceramoplastic 
materials. Steatite is sometimes used for 
similar applications, but it has a large 
substantial dimensional variable that calls 
for hand gauging before assembly, and 
may also result in a high spoilage factor 
due to breakage during assembly and 
riveting operations. 

While the impact strength of the 
ceramoplastic materials are comparable 
to that of general-purpose phenolic, it 
may be low for some of the high vibra- 
tion and high shock applications, unless 
metal reinforcement is added to gain high 
strength sections. Components making 
use of the ceramoplastic materials re- 
inforced with molded-in steel inserts have 
passed the U.S. Navy’s 400 Ib drop 
hammer test, equivalent to a 20,000-ft 
drop. 

Shown in Fig. 7 is a circuit-breaker, 
to illustrate a condition often met in relay 
design. The thin wall of the housing 
carries the entire shock of opening and 
closing the circuit breaker. Under very 
severe operating conditions, this impact 
could cause the case to break. The use 
of a simple metal screen stamping (which 
becomes anchored permanently to the 
surface during the molding operation), 
distributes the force over the entire area. 
Such reinforcement is only possible with 
materials having substantially similar 
thermal expansion coefficients. * 





Engineer available 


Design Engineer seeks respon- 
sible position to capitalize on 
13 years design experience on 
diesel engines, boilers for elec- 
trical generating stations, prac- 
tical electronics and chemical 
plant. For details write: Box 
579, Design Engineering, 481 
University Avenue, Toronto, 
Ontario. 
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for economy, quick installation and life- 
long performance in all types of service 


Synthetic Rubber Bellows ° Small shafts to % in. 
il, gasoline, kerosene 


and other iquids non-injur 10uS to synthetic rubber . 
li e 


Pressures: up to 50 psi. 


Temperatures: —65°F. to +220°F. Special construc- 
e 2 


tion to +300°F. = 
Construction Data: Packaged a ra 
ontact shaft, permitting operation ata - = 
‘ i be used for several shaft sizes. DE 
eae event contact 


encloses spring and metal parts to pr 


with medium being sealed. 


Synthetic Rubber Bellows Interchangeable with Type 11-A 
r cold water, oil, gasoline, soap ’ 


Services: hot 0 ; . ae 
other liquids non-injurious to synthetic rub 


y and, 


Pressures: up to 75 psi. 


Temperatures: _65°F. to +220°F. Special construc- 


tion to +300°F. ne 

Construction Data: Similar to Type oe si 
ontact shaft, permitting operation at - si 

6 e size can be used for several shaft s é 
n 


Spring and metal parts available in stainless 
pri 


steel or bronze. 


Sealing Members Made of Teflon* ° Engineered for the particular — 


Services: all chemicals, 
and gases, hot or cold. 
Pressures: to 150 psi. Bal 
750 psi. 

Temperatures: —12 


solvents, oils, corrosives 
anced construction to 


0°F. to +500°F. 


i 2 d unit. Furnished in 
Construction Data: Package agit 


metallurgical specification best hi —o 
application. Chemically-inert Teflon we se 
aon fits inner sleeve of retainer 2 


2ali er. 
machine-mated to carbon sealing wash 


Contact ‘“‘John Crane’”’ for the particular seal best suited 
to your application. Request bulletin giving full informa- 
tion on ‘John Crane’s” complete line of mechanical seals. 


CRANE PACKING COMPANY, LTD. 
631 Parkdale Avenue North, Hamilton, Ontario 


*DuPont trademark 


CRANE PACKING COMPANY — iam 

















INDUSTRIAL PROGRESS 


Typical problems 
solved by... 


BEHR-MANNING 
"ABRASIVE TECH” methods 


. 


8 steps in finishing were eliminated — 
by using abrasive belts to rough and polish 
cast-brass faucets prior to plating. Polish- 
ing, for example, was faster and smoother 
with a 3-in. x 90-in. Lightning Metalite 
Cloth belt, grit 240, running at 9000 sfpm 
over a 14-in. stitched buff contact roll on a 
Crown Rheostat Polishing Lathe. The belt 
is lubricated with a light grease stick. Time, 
labour and material costs have all been cut 
by this “Abrasive Tech” method. Perhaps 
Behr-Manning technical service may pro- 
vide similar benefits for your production. 


Here’s how production jumped 23%: 
The outside diameter of the box end of this 
wrench is being polished with a simple 
fixture and one pass on a Metalite coated 
abrasive belt. The result of this ‘“‘Abrasive 
Tech” method is fast, consistent polishing, 
since rotation and pressure of the wrench 
against the belt are always uniform. 

Our well-equipped ‘‘Abrasive 
Tech’’ Methods Room is avail- 
able to solve your finishing 
problems. Call or write Behr- 
Manning (Canada) Limited, 
Brantford, Ontario, for further 
information. 


Abstracts 


Forgeability 
While many metals and alloys can be 
readily transformed from a billet or bar 
section into an intricate shape by forging 
(with either open or closed dies) other 
alloys present great difficulties even in 
such simple operations as upsetting. In 
addition, the performance of a material 
during forging may vary greatly, depend- 
ing upon differences in chemical compo- 
sition, grain size and surface condition. 
Many attempts have been made to 
compare the forgeability of certain types 
of alloys. However, the wide variety of 
forged shapes (and the fundamental dif- 
ferences between the alternative proced- 
ures by which a particular part can be 
forged) make it very difficult to define 
or measure “forgeability.” The present 
survey of literature and of established 
commercial practices indicates a pro- 
nounced lack of agreement in this respect. 
(from ASTM Bulletin, July 1957, by 
Alan B. Draper). 


Flame hardening 

The versatility of the process was demon- 
strated recently on a large production 
order at Canadian Steel Foundries Ltd., 
in Montreal, Que. As part of this com- 
pany’s expanding operations, they are 
now casting their own friction shoes, 
important component parts of the ride 
control trucks on railroad rolling stock. 
This friction shoe is the first of ten 
similar types which Canadian Steel 
Foundries expects to cast regularly in 
the future. In service, the face of the 
shoe rides against a wear plate on the 
railroad car truck to absorb excess spring 
action and thus minimize humping. These 
shoes have proved superior to older style 
snubbing devices and this is the first 
time they have been made in Canada. 
Previously, they were imported from the 
U.S. where the required hard wearing 
surface on the face was achieved by 
induction hardening. (The high volume 


| of U.S. production justified the large 


capital expenditure involved for the in- 
duction hardening equipment.) 

Since Canadian production require- 
ments do not begin to approach their 
American counterpart, Canadian Steel 
Foundries sought some more economical 
means to harden the friction shoe faces. 
Flame hardening was the logical answer. 
This oxy-acetylene process provides the 
high degree of surface hardness required, 
while leaving the core of the friction shoe 
in its original ductile state. The cost of 
the equipment required is trifling, com- 
pared to an estimated $150,000 for in- 
duction hardening equipment. 

(from Liquid Air Review, June 1957) 


Ringing signals 

In a large business office (or in other 
situations where two or more telephones 
are in the same room) it is a great con- 
venience if each telephone has its own 
distinctive ringing signals. In this way 
the user can recognize his telephone, 
even when he is away from his desk and 
other telephones are ringing at the same 
time. By the use of different metals of 
varying thicknesses, engineers have de- 
veloped a series of gongs to provide up 
to seven distinct ringing signals. 

(from Bell Laboratories Record, Septem- 
ber 1957 by R. T. Jenkins) 


Steel I-beams 

Brittle failures in welded joints and 
riveted structures (such as’in Liberty 
ships during World War ID) are still only 
partly understood. In 1952, the National 
Research Council and the Canadian In- 
stitute of Steel Construction (CISC) 
sponsored a series of fatigue flexure tests 
on mild steels. In a research bulletin 
“Fatigue Life of Steel I-Beams” by J. 
Dubuc, Dr. T. A. Monti and Dr. George 
Welter (published by the CISC), the test- 
ing apparatus is described and the be- 
haviour of each type of beam under test 
is related. Finally, results and conclu- 
sions from the tests are recorded. 


Welded Tapered Girders (Canadian 
Institute of Steel Construction, Inc.). De- 
sign details are given in this well-produc- 
ed booklet that will be of interest to 
structural engineers. 


Voltage regulators 

An engineering paper on corona type 
voltage regulators is available from The 
Victoreen Instrument Company. The 
paper describes how corona regulators 
can solve voltage regulation problems 
without the use of multi-tube circuits 
and so forth. It is illustrated with per- 
formance curves, graphic analysis of 
corona regulator operation and gives 
typical schematic diagrams for use in 
cascade regulators, circuits for increas- 
ing current rating, cathode follower regu- 
tor circuit and other applications. 


Welding 

Publicly demonstrated for the first time 
in Canada at the recent Industrial Tool 
and Production Show in Toronto, the fol- 
lowing literature is now available on 
Unionarc Welding (Linde Air Products 
Company). 

(1) A Better Way to Weld Steel. (Cat- 
alogue F-1060). Results of production- 
line tests are presented in this brochure. 

(2) New Continuous-Feed Arc Weld- 
ing. (Bulletin F-1076). 

(3) Unionarc Welding Process. (Book- 
let F-1066). This article describes the 
weld quality obtained from the process. 
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Motor Switch 
_ Mechanisms 


Bushings & Bearings 
Garments 


Printed Circuits » Fastening Sheets 


and costs less 


when you use 


UNITED EYELETS 


United’s STANDARDIZED EYELETS — comprising more 
than 60 different eyelet sizes — answer a need of 
the industrial user and designer for an orderly, sim- 
plified method of determining which eyelets will meet 
their specifications. 

Efficient and economical to use, United’s STANDARD- 
IZED EYELETS, are readily adaptable as fasteners, 
reinforcements, decorations, pivots, bushings or any 
combination of these uses. 

UNITED has eyelets especially suited for fabric work, 
paper and card work and for articles such as window 
shades, belts, corsets, games and an infinite variety 
of uses. 

Contact a USMC field technician to help you solve 
your problems right on the job. Stocks carried for 
quick delivery. 

CUSTOM EYELETS made to your specifications. 


UNITED SHOE MACHINERY COMPANY 


of CANADA Limited 








. - - but what does that have 
to do with my pumping problem? 


Plenty! That is, if the material you handle, like 
chow mein, will go through a pipe. If it will, the 
amazing Moyno Pump is just what you're looking 
for! 

This pump is different . . . it is new, yet it is thor- 
oughly service-proven for liquids, pastes, solids in 
suspension, abrasive-laden slurries, and a long list 
of other applications. 


Perhaps, like the chow mein producer, you need to 
handle materials smoothly, without squeezing. The 
answer is progressive cavities — found only in the 
Moyno. If your materials moving costs seem high — 
If you have a pumping problem — or if you're 
wondering whether the Moyno is adaptable to 
your product, write us today! Ask for a free copy 
of Bulletin 30/D7. 

By the way, with reference to the chow mein appli- 
cation, ladling proved to be too slow and expen- 
sive. Ordinary pumps made soup out of the celery. 
Moynos work perfectly, cost 1 less! 


Tell us your pumping prob- 
lem; let’s see if the Moy 
can help solve it. 


Get the details 
Ask for Bulletin 
30/D7 


Positive Displacement — Moynos are available to pull up 
to a 29 vacuum while discharging under pressure. Big Moynos 
deliver up to 250 gpm. Pressures to 600 psi obtainable. 


Gentle — no churning; won't break up semi-solids; won't 
serate liquids— 


Reversible — pumps with equal efficiency in either direction. 


Trouble-free — self priming; won't cavitate or vapor-lock. 
Just one moving part — no valves to stick, no pistons to gum 
up. Built for tough service. Easy to maintain. 

Versatile —- adaptable to washers, drink dispensers, gaso- 
line pumps, oil burners, etc. Can be custom-designed to meet 
your requirements, 


« ROBBING = MYERY 20% 


of CANADA LIMITED—BRANTFORD, ONTARIO 





MONTREAL eek Sek, hae) GALT QUEBEC 
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Create product preference 


Canada’s Gross National Product today stands at 291% billion dollars . . . the 


greatest per capita expansion in the world’s recorded history. This huge mar- 
ket is yours . . . through Canadian business papers . . . an advertising medium 
that is both powerful and economical. CREATE PRODUCT PREFERENCE 
with a medium that reaches 81.3%* of your customers at less than 3¢ per 
contact. 


*GRUNEAU 


4 i e i 
es This is a business newspaper. One of | 
over 110 that places your product or service 
in front of the man you want to sell— 


more efficiently and economically than any other When you want to sell to business 
source. This publication is a member of advertise in business papers 


the Business Newspapers Association of Canada, 
137 Wellington St. W., Toronto, Ontario. 
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Advertising Index — January 


A 
Aluminum Co. of Canada.Ltd. .......... 


Behr-Manning 

Bristol Co. of Canada 

| Sy eNSd Fro) Ma 1s Lae ie ree 
Peer eee 


Cc 


Canadian Applied Research Ltd. .......... 
Canadian General Electric Co. ............ 


Canadian Kodak Go. TGs... 66.6 ck ce ees 323 |] 


Canadian Steel Improvement Ltd. ......... 15 


Creme Parman OG Ee, oi cece ccees 59 


D 
Donimion Fasteners Ltd). .6.06. 6.0 50 es 
Dow Chemical of Canada Lid: ........... 


G 
Gast Manufacturing Corp. ............... 63 


GlGGen COON eta or. es ose wish sac ole wid eres 55) | 


H 
Harttord Steel Balls @o: Ine... «26%, 6 0% 60 oss 
Heim Company 


Joy Manufacturing Company 


K 


Kee Klamp Division of O’Donnell Mackie 
Limited 


Link Belt Limited 
Lyman Tube & Bearings Ltd.............. 


M 
Miniature Precision Bearings Inc 


N 
New Hampshire Ball Bearings Inc. ........ 58 
Noranda Copper & Brass Ltd. ............ 16 


Naugatuck Div. of Dominion Rubber Co. Ltd. 13 | 


O 
oo eee IBC | 


P 
oe 3 rere reer ree eee 57 


R 


Parker Rust Proof Co. of Canada Ltd. ..... Ef | 
Rawlplug Products (Canada) Ltd. ......... 49 | 


Robbins & Myers Co. of Canada Ltd. ...... 61 


S 


Saginaw Steering Gear Corp. (General Motors 
Corp.) 
Skinner Electric Valve 


T 


Timken Roller Bearing Co. Ltd. ........ OBC | 
Torrington Company Ltd. ............... 10 | 


U 
United Shoe Machinery Company 


Ww 
Ward Leonard of Canada Ltd. ............ 22 
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WHICH SET SCREW IS THE BRISTOL? 


At a glance the two set screws look alike. But identical twins can 
have very different characters. The extra built-in quality of 
Bristol screws may not show on the surface, but it does show in 
longer life, better performance and greater product acceptance. 
All Bristol screw products are manufactured from specially selected 
alloy steel, expertly heat-treated, accurately machined to closer 
tolerances and inspected with painstaking care. The result is 
perfect fit that speeds assembly and won't work loose. Write 
our Socket Screw Division for information. 
P.S. The Bristol Screw is on the top. 


Bristol's 
Multiple-Spline 
Socket Screws 


Bristol's Hex Socket Screws 


iol 


Precision Socket Screw Manufacturers Since 1913 


THE BRISTOL COMPANY OF CANADA LIMITED 


TORONTO HAMILTON MONTREAL VANCOUVER 








GAST 
[rroouers| 


Runs 

without 

oil — 
Model 3040 Oil- 
less Air Pump. 
Vac. to 20”, 
pressure to 10 
p.s.i. To 24 


e.f.m.5 % & 
1¥2 h.p. 


Oil-free air blast with carbon-vane 


GAST «.: AIR PUMPS 


Need compressed air that’s absolutely free of oil 


. 7 
be Pad 


Other 
Oil-less 
Models 


Built in six 
smaller sizes, 
some with inte- 
gral motors — 
Yi2 to Ys hap. 


See Catalog 
in Sweet's 
Design File 


mist? A Gast Oil-less Air Pump may be your 

answer! Air flow can’t contain oil vapor, because 

no oil is used. 

You also eliminate lubrication problems when 

vacuum or pressure pump is mounted ina iiard- 

to-service location. 

Four carbon vanes lubricate themselves. Ball 

bearings are grease-sealed for life and separated 

from pump chamber by a ventilated space. Built 

in 7 models. 

Write for Oil-less Bulletins 152A and VP-356. 

Gast Mfg. Corp. in Canada: Griswold & Co. Ltd., 
146-D Bates Road, Montreal 8, Quebec 


GAST 


@ AIR MOTORS TO 7 HP. 
@ COMPRESSORS TO 30 P.S.1. 
@ VACUUM PUMPS TO 28 IN. 


“Air may be your answer a su 


Lan 








Editorial 


Do you think you can read? 


Ability to read fast is a skill that we could all add to our assets, Reading is 
just that; it is an acquired skill, Engineers, surprisingly, are poor readers, sel- 
dom have this skill and yet need it more than most men. They are slow readers 
because their training has emphasized attention to detail in reading above all 
else. 


The last time you had any reading training you were probably a nine-year- 
old child and, unless you have studied reading since then, there has been little 
improvement in your speed since. 


Statistically, 15% of adults have made no improvement since the 5th grade; 
50% read no better than 6th or 7th grade students, In the testing of a mixed 
group in the U. S., a housewife and a 7th grade student beat every engineer in 
the group. 


On average, an engineer reads at 200-300 words per minute—no better than 
a normal male with considerably less education. With 60-80% comprehension 
he could double this speed with ease. 


Many companies are seriously disturbed by this gap in a man’s abilities and, 
with a device called a tachistoscope, training film and reading pacer, are out 
to make some improvements. Heaven knows, they are needed, and there should 
be few things in business and industry that are more basic than the ability to 
read. A really interested man can increase his reading rate to 2,000 wpm and a 
few people can absorb printed matter at as high as 6,000 wpm without sacrifice 
of comprehension. 


A reader must first realize that the eye does not flow, it flickers, and can 
see only when it pauses. 100% comprehension is not necessarily good or even 
obtainable. Slowing does not always improve comprehension and may even 
affect it adversely. Ability to change pace is important too. The average reader 
steams steadily through—the good reader adjusts his speed to the difficulty of 
the material. Like any other acquired skill, practice is the keyword. 


How much time per day does an engineer spend with his eyes traveling 
a printed page? Three hours? If he could only read he could, in effect, add 
another hour and a half to the working day’s span. 


Wisi Mia 
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Instead of writing to a dozen different 

manufacturers to get information 

and literature about products mentioned in 
DESIGN ENGINEERING help yourself mee 

just circle the numbers on the other side 

of the card below . . . complete 


and mail . . . We contact the manufacturers it’s free 


for you and pay all postage. 
Go on... help yourself » 





BUSINESS REPLY POST CARD 
No postage necessary if mailed in Canada 











Se postage will be paid by Design Engineering 


P. 0. Box 100 


Toronto, Ontario 


READER SERVICE DEPARTMENT 





BUSINESS REPLY POST CARD 
No postage necessary if mailed in Canada 











Se postage will be paid by DeSign Engineering 
P.O. Box 100 


Toronto, Ontario 


YY 


READER SERVICE DEPARTMENT 





circle items below... 


complete and mail... 


free information on the newest products % 


Advertisement key numbers 


101 102 103 104 105 106 
125 126 127 128 129 130 
149 150 151 152 153 154 
173 174 175 176 177 178 


New Products and literature 








200 201 202 203 205 
224 225 226 227 229 
248 249 250 251 253 
272 273 274 275 277 
296 297 298 299 301 
320 321 322 323 325 
344 345 346 347 


115 116 117 118 
139 140 141 142 
163 164 165 166 
187 188 189 190 


214 215 216 217 
238 239 240 241 
262 263 264 265 
286 287 288 289 
310 311 312 313 
334 335 336 337 
358 359 360 361 


JANUARY 


119 120 121 122 123 124 
143 144 145 146 147 148 
167 168 169 170 171 172 


218 219 220 221 222 223 
242 243 244 245 246 247 
266 267 268 269 270 271 
290 291 292 293 294 295 
314 315 316 317 318 319 
338 339 340 341 342 343 
362 363 364 365 366 367 





PLEASE PRINT 


Send DESIGN ENGINEERING for 1 year ($5) [J or 2 years ($9) [J and bill me later. Outside Canada Rates: Great Britain & 
U. S. A. $10 per year—Other countries $20 per year (remittance with order). Please Initial 


Advertisement key numbers 


101 102 103 104 105 106 
125 126 127 128 129 130 
149 150 151 152 153 154 
173 174 175 176 177 178 


New Products and literature 








200 201 202 203 204 205 
224 225 226 227 228 229 
248 249 250 251 252 253 
272 273 274 275 276 277 
296 297 298 299 300 301 
320 321 322 323 324 325 
344 345 346 347 348 349 


JANUARY 


113 114 115 116 117 118 119 120 121 122 123 124 
137 138 139 140 141 142 143 144 145 146 147 148 
161 162 163 164 165 166 167 168 169 170 171 172 
185 186 187 188 189 190 


212 213 214 215 216 217 218 219 220 221 222 223 
236 237 238 239 240 241 242 243 244 245 246 247 
260 261 262 263 264 265 266 267 268 269 270 271 
284 285 286 287 288 289 290 291 292 293 294 295 
308 309 310 311 312 313 314 315 316 317 318 319 
332 333 334 335 336 337 338 339 340 341 342 343 
356 357 358 359 360 361 362 363 364 365 366 367 





PLEASE PRINT 


Send DESIGN ENGINEERING for 1 year ($5) D or 2 years ($9) [J and bill me later. Outside Canada Rates: Great Britain & 
U. S. A. $10 per year—Other countries $20 per year (remittance with order). Please Initial 











THE ROOT OF THE MATTER 
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Precision milling machine spindle 
gets extra precision with TIMKEN bearings 


{unit tn 


- SOUTH BEND LATHE WORKS mounts the adjustable spindle of their vertical 
precision milling machine on two Timken tapered roller bearings to give 
it extra accuracy in any position. They also use Timken bearings in the 
elevating screw mechanism. 


TIMKEN+CANADA 


TAPERED ROLLER BEARINGS 


FOR CANADIAN INDUSTRY 


T all eight speeds and at any angle, 
this vertical milling machine 
mills, drills and bores to fine toler- 
ances. And to give the spindle extra 
precision in every position, South 
Bend Lathe Works mounts it on two 
Timken tapered roller bearings. 
These Timken bearings: 


HOLD THE SPINDLE RIGID AT ANY ANGLE. 
Regardless of operating position and 
work loads, Timken bearings keep the 
spindle in positive alignment. Their 
tapered design lets them take both radial 
and thrust loads in any combination. 


TAKE HEAVY LOADS, RESIST WEAR. 
Full line contact between rollers and 
races gives Timken bearings load- 
carrying capacity to spare. And both 
rollers and races are case-carburized 
to give them hard, wear-resistant sur- 
faces over tough, shock-resistant cores. 
They last longer, reduce maintenance. 


CUT MAINTENANCE COSTS. Timken 
bearings hold shafts concentric with 
their housings. Dirt stays out; lubri- 
cant stays in. They are geometrically 
designed to roll true, precision-made 
to make sure they do. 


Whether you buy machines or 
build them, make sure you get the best 
bearings. Look for the trade-mark 
“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio, 
U.S.A. CANADIAN PLANT: St. Thomas, 
Ontario. Cable address: ‘'TIMROSCO”’. 


This symbol on a product means 
sts bearings are the best. 


i 
NOT JUST A BALL CE NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL » AND THRUST ~@)— LOADS OR ANY COMBINATION He 








